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2.4.12 Groundwater

This subsection contains a description of the hydrogeologic conditions present at and in the vicinity of
the VCS site.

Regional and local groundwater resources that could be affected by the construction and operation of
VCS are described below. The regional and site-specific data on the physical and hydrologic
characterization of these groundwater resources are summarized in order to provide the basic data
for an evaluation of impacts on the aquifers of the area.

The VCS site covers an area of approximately 11,500 acres and is located on the coastal plain of
southeastern Texas in Victoria County, south of the city of Victoria, Texas. The VCS cooling basin, an
approximately 4900-acre water impoundment, is the predominant feature of the VCS site. The basin
is fully enclosed with a compacted earth embankment (see Subsections 2.5.4 and 2.5.5) and
encompasses most of the southern and central portion of the site. The VCS power block area is
located on the northern portion of the site, adjacent to the northern embankment of the cooling basin.

Regional and local surface water features are described in Subsection 2.4.1, a geologic overview is
presented in Subsection 2.5.1, and a geotechnical description for plant construction is presented in
Subsection 2.5.4.

Note that all references to elevations given in this subsection are to the North American Vertical
Datum of 1988 (NAVD 88).

24121 Description and Onsite Use

This subsection contains a description of the regional and local physiography and geomorphology,
groundwater aquifers, geologic formations, and groundwater sources and sinks. Onsite uses of
groundwater are also described, including groundwater production wells and groundwater
requirements of the VCS site.

2.4.12.1.1 Physiography and Geomorphology

The VCS site is located in Victoria County, Texas, approximately 21 miles north of San Antonio Bay.
The closest community is McFaddin, which is located approximately 4 miles from the power block
area and approximately 1 mile southwest of the VCS site boundary (see Figure 2.4.12-1). The
closest city is Victoria, located approximately 13 miles north of the VCS site.

The VCS site and surrounding region are situated in the Coastal Prairies sub-province of the Gulf
Coastal Plains physiographic province. The Coastal Prairies sub-province forms a broad band of
nearly flat prairies along the Texas Gulf Coast (see Figure 2.4.12-2). Ground surface elevation varies
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from approximately 0 feet along the coast to approximately elevation 300 feet along the western
boundary of the sub-province (Reference 2.4.12-1).

Victoria County is located within the gently rolling plains of South Texas. The ground surface
elevation of the plains in Victoria County varies from approximately elevation 100 feet in the
moderately dissected upland in the west to approximately elevation 0 feet in the east at the Gulf of
Mexico. Regional surface slopes vary from approximately O percent to 8 percent, with more
pronounced slopes near surface water bodies (Reference 2.4.12-2). The VCS site is located on a
relatively flat plain west of the Guadalupe River valley, downstream (south) of the city of Victoria,
Texas. The topographic features of the approximately 11,500-acre VCS site shown in Figure 2.4.12-3
are as follows:

e Gently sloping plains cover most of the VCS site. The plains exhibit approximately 20 feet of
natural relief in the 10-mile distance between the northwestern and southeastern property
boundaries. Ground surface elevation ranges from approximately elevation 85 feet on the
northwest side of the VCS site to approximately elevation 65 feet on the southeast side of the
VCS site, except where the site slopes down to the Guadalupe River along its eastern
boundary. The planned post-construction ground surface elevation for the power block
buildings on the northwest side of the VCS site is approximately elevation 95 feet.

e A 50- to 65-foot escarpment is located to the northeast of the VCS cooling basin and
separates Linn Lake to the east from the higher elevations of the VCS site. Linn Lake is at an
elevation of approximately 15 feet and flows into the Guadalupe River near the southeastern
site boundary.

e A gully associated with Kuy Creek is located to the southwest of the VCS cooling basin. As
described in Subsection 2.4.1, Kuy Creek is generally classified as a perennial stream.
However, field observations made during the site subsurface investigation indicate that the
upper reaches of Kuy Creek adjacent to the VCS cooling basin are ephemeral. The
emergency spillway for the VCS cooling basin is to Kuy Creek (see Subsection 2.4.8).

e A gully associated with Dry Kuy Creek, an ephemeral stream, is located at the south-
southeastern boundary of the VCS site and extends to the northwest, into the site area to be
enclosed by the VCS cooling basin.

e There are several unnamed ephemeral streams located throughout the site. Most are
tributaries to Dry Kuy Creek; the others flow to Linn Lake to the east or Kuy Creek to the
southwest. Dry Kuy Creek flows southeast into Kuy Creek, which drains into the Guadalupe
River. The Guadalupe River flows southeasterly, converging with the San Antonio River
southeast of the site boundary.
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e The drainage pattern in the vicinity of the VCS site is generally dendritic, with the local
tributaries draining either to the Guadalupe or San Antonio rivers and then to San Antonio
Bay.

e As described in Subsection 2.5.1, additional landforms present at the VCS site include fluvial
terraces, river paleochannels, point bars, natural levees, backswamp deposits, relict barrier
islands/dunes, and younger alluvial and man-made (fill) deposits. These landforms are
consistent with the geomorphology of the Beaumont Formation.

Regional and local surface water features, and a detailed geologic description are presented in
Subsections 2.4.1 and 2.5.1, respectively.

2.4.12.1.2 Regional Groundwater Aquifers

The hydrogeologic materials underlying the Coastal Prairies sub-province consist of deltaic sands
and muds (Reference 2.4.12-1). The VCS site is underlain by a thick wedge of southeasterly dipping
sedimentary deposits of Oligocene through Holocene age. The site overlies what has been referred
to as the “Coastal Lowland Aquifer System” (Reference 2.4.12-3). This aquifer system contains
numerous local aquifers in a thick sequence of mostly unconsolidated Coastal Plain sediments of
alternating and interfingering beds of clay, silt, sand, and gravel. The sediments reach thicknesses of
thousands of feet and contain groundwater that ranges from fresh to saline. The majority of
groundwater usage is for municipal, industrial, and irrigation needs (Reference 2.4.12-3).

The lithology of the aquifer system is generally sand, silt, and clay and reflects three depositional
environments: continental (alluvial plain), transitional (delta, lagoon, and beach), and marine
(continental shelf). The depositional basin thickens toward the Gulf of Mexico, resulting in a wedge-
shaped configuration of hydrogeologic units. Numerous oscillations of ancient shorelines resulted in
a complex, overlapping mixture of sand, silt, and clay (Reference 2.4.12-3).

As part of the U.S. Geological Survey’s (USGS) Regional Aquifer-System Analysis program, the
aquifer system was subdivided into five permeable zones and two confining units. The term “Gulf
Coast Aquifer” is generally used in Texas to describe the composite of the sands, silts, and clays of
the Coastal Lowland Aquifer System as shown in Figure 2.4.12-4 (Reference 2.4.12-4).

Figure 2.4.12-5 compares the Gulf Coast Aquifer and the Coastal Lowlands Aquifer System
terminologies (Reference 2.4.12-3). Hydrogeologic cross sections of the Coastal Lowlands Aquifer
System and the Gulf Coast Aquifer are shown in Figure 2.4.12-6 (Reference 2.4.12-3) and
Figure 2.4.12-7 (Reference 2.4.12-5), respectively. The Gulf Coast Aquifer nomenclature will be used
to describe the hydrogeologic units at the VCS site.
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The Gulf Coast Aquifer is subdivided into four major hydrogeologic units based on sedimentary
formations and hydraulic properties. These include, from deepest to shallowest:

e The Catahoula Confining System, which includes the Frio Formation, Anahuac Formation,
and the Catahoula Tuff or Sandstone (Reference 2.4.12-6).

e The Jasper Aquifer, which consists of the Oakville Sandstone and the Fleming Formation.
The upper part of the Fleming Formation forms the Burkeville confining system
(Reference 2.4.12-6).

e The Evangeline Aquifer, which consists of the Goliad Sand (Reference 2.4.12-6).

e The Chicot Aquifer, which consists of the Willis Formation, Lissie Formation (undifferentiated
Bentley and Montgomery formations), Beaumont Formation, and surficial alluvial deposits
(Reference 2.4.12-6).

The base of the Gulf Coast Aquifer is identified as either its contact with the top of the Eocene/
Oligocene Vicksburg-Jackson Confining Unit or the approximate depth where the concentration of
total dissolved solids in groundwater exceeds 10,000 milligrams per liter (mg/L). The base of the
aquifer varies from approximately elevation 300 feet near the updip limit to approximately elevation —
6000 feet midway between the updip limit and the coastline (Reference 2.4.12-3).

The Gulf Coast Aquifer is recharged by the infiltration of precipitation that falls on topographically
high aquifer outcrop areas in the northern and western portion of the province. Discharge occurs by
evapotranspiration, loss of water to streams and rivers as base flow, upward leakage to shallow
aquifers in low lying coastal areas or in the Gulf of Mexico, and pumping (Reference 2.4.12-3).

Groundwater in the Gulf Coast Aquifer is generally under confined conditions, except for shallow
zones in outcrop areas. In the shallow zones, the specific yield for sandy deposits generally ranges
from 10 percent to 30 percent. For confined aquifers, the storage coefficient is estimated to range
from 1 x 10 to 1 x 1073 (Reference 2.4.12-3).

The productivity of the aquifer system is directly related to the thickness of the sands in the aquifer
system that contain freshwater. The thickness of the aggregated sand within the aquifer ranges from
0 feet at the updip limit of the aquifer system to as much as 2000 feet in the east. Estimated values of
transmissivity are reported to range from approximately 5000 to 35,000 square feet per day (37,000
to 261,800 gallons per day per foot, or gpd/foot) (Reference 2.4.12-3).

Groundwater quality in the Gulf Coast Aquifer in the vicinity of Victoria County is generally
characterized as good northeast of the San Antonio River but declines to the southwest due to
increased chloride concentrations and saltwater intrusion near the coast (Reference 2.4.12-6). The
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Gulf Coast Aquifer has not been declared a sole-source aquifer by the U.S. EPA in Texas
(Reference 2.4.12-7). A sole-source aquifer is defined as the sole or principal source of drinking
water that supplies 50 percent or more of drinking water for an area, with no reasonably available
alternative source should the aquifer become contaminated. Figure 2.4.12-8 shows the location of
sole-source aquifers in EPA Region 6, which encompasses the VCS site. The nearest Texas sole-
source aquifer is the Edwards | and Il aquifer system, which is located approximately 150 miles
northwest of the VCS site (Reference 2.4.12-7).

The identified sole-source aquifers are beyond the boundaries of the local and regional
hydrogeologic systems associated with the VCS site. Therefore, the VCS site is not expected to
impact any of the sole-source aquifers.

2.4.12.1.3 Local Hydrogeology

Victoria County covers an area of approximately 890 square miles and is bounded by Jackson
County to the east, DeWitt County to the north, Goliad County to the west, and Calhoun and Refugio
Counties to the south. Much of the land use in Victoria County is agriculture (26 percent rangeland
and 42 percent cropland and pasture), forest (approximately 27 percent) or urban development (3.5
percent). The remaining few percent of land use is mixed use or surface water. Surface water covers
only a small portion of the land surface in Victoria County (0.01 percent bays and estuaries, 0.13
percent streams and canals, and 0.21 percent reservoirs and lakes). The lack of surface water
resources in the county highlights the importance of groundwater for stock watering, irrigation, and
water supply (Reference 2.4.12-2).

Groundwater usage in Victoria County is under the jurisdiction of the Victoria County Groundwater
Conservation District (VCGCD). The estimated groundwater usage in Victoria County in 1997 was
approximately 27,500 acre-feet per year (24.5 million gpd). Groundwater demand has subsequently
decreased because the city of Victoria shifted to using surface water for most of its needs in 2001.
Current groundwater usage is estimated to be approximately 20,000 acre-feet per year (17.8 million
gallons per day). The estimated surface water usage in Victoria County in 1997 was approximately
29,000 acre-feet per year (25.9 million gallons per day), with the largest user group being
manufacturing (Reference 2.4.12-2).

The Guadalupe and San Antonio rivers, Linn Lake, San Antonio Bay, the Victoria Barge Canal,
Coleto Creek, and Coleto Creek Reservoir are the major surface water bodies in Victoria County.
Many ephemeral streams are also present in Victoria County, with stream flow largely influenced by
precipitation. Victoria County is situated in a humid, subtropical climate characterized by mild winters
and hot summers and is subject to tropical disturbances from the Gulf of Mexico. Therefore, rainfall in
Victoria County tends to exhibit spatial and temporal variability (Reference 2.4.12-2).

2.4.12-5 Revision 0



Victoria County Station
ESP Application
Part 2 — Site Safety Analysis Report

A water balance in Victoria County was performed using the average annual precipitation in Victoria
County from 1951 to 1980, which was approximately 39 inches. The corresponding average annual
runoff was approximately 7 inches. The remaining 32 inches of precipitation evaporated, was
transpired by plants, or percolated into the subsurface to recharge the shallow aquifers
(Reference 2.4.12-3). Subsection 2.3.2.2.6 indicates the long-term average precipitation in the site
area is between approximately 38.6 and 40.8 inches per year.

The surficial soils in Victoria County tend to limit recharge because they are composed of low-
permeability silt and clay intermingled with sand. Recharge in Victoria County is estimated to range
from 10,000 to 30,000 acre-feet per year (8.9 to 26.8 million gallons per day). The northwestern
portions of Victoria County exhibit more porous soils and receive higher precipitation, making these
areas more suitable for recharge to the shallow aquifers in the vicinity of the VCS site, located in
southern Victoria County (Reference 2.4.12-2).

The principal aquifers in Victoria County are the Chicot and Evangeline aquifers. As shown in
Figure 2.4.12-7, the shallower Chicot Aquifer extends to an elevation of approximately —300 feet and
the deeper Evangeline Aquifer extends to an elevation of approximately —1000 feet, respectively, in
the vicinity of the VCS site. Regional groundwater flow is generally to the southeast from the
recharge areas in the northwestern parts of Victoria County toward the Gulf of Mexico (see
Figure 2.4.12-9). Groundwater flow is described in more detail in Subsection 2.4.12.2.2.

The Goliad Sand of the Evangeline Aquifer and the Willis Formation, Lissie Formation, Beaumont
Formation, and Holocene alluvium of the Chicot Aquifer are the primary stratigraphic units at the VCS
site and surrounding area. The following sections describe the pertinent details of these geologic
units.

24.12.1.3.1 Goliad Sand

The Pliocene Goliad Sand consists of whitish- to pinkish-gray, coarse-grained sediments, including
cobbles, clay balls, and wood fragments at the base of the formation. The upper part of the Goliad
Sand consists of finer-grained sands cemented together with caliche. The sands are interbedded
with grayish clays, which are locally marly. The presence of caliche, gravel, and irregular bedding are
indicative of a high-energy fluvial depositional environment in the early Pliocene, followed by semi-
arid periods later in the Pliocene. The top of the Goliad Sand forms the hydrogeologic boundary
between the Evangeline and Chicot aquifers (Reference 2.4.12-8).

2.4.12.1.3.2 Willis Formation

The Pleistocene Willis Formation consists of reddish, gravelly, unfossiliferous coarse sand.
Sediments of the Willis Formation are fluvial and deltaic deposits in coarsening-upward sequences,
indicative of delta-front facies (Reference 2.4.12-8).
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2.4.12.1.3.3 Lissie Formation

The Pleistocene Lissie Formation consists of reddish, orange, and gray, fine- to coarse-grained,
cross-bedded sands. The sediments of the Lissie Formation represent sand, silt, and mud deposited
on flood plains or in river deltas. The undifferentiated Lissie Formation is considered equivalent in
age to the Bentley and Montgomery formations. However, the heterogeneity of the sediments,
discontinuity of the beds, and the general absence of index fossils and diagnostic electrical log
signatures make correlation of the lithologic units difficult. The undifferentiated Lissie Formation and
the Bentley Formation are generally considered the base of the Pleistocene, while the Montgomery
Formation is occasionally included in the younger Beaumont Formation (Reference 2.4.12-8).

2.4.12.1.3.4 Beaumont Formation

The Pleistocene Beaumont Formation consists of poorly bedded, marly, reddish-brown clay
interbedded with lenses of sand. Sediments of the Beaumont Formation represent natural levees and
deltas deposited largely by rivers and, to a lesser extent, water from shallow-marine and lagoonal
bays and embayments. The clays of the Beaumont Formation retard any significant infiltration of
rainwater (Reference 2.4.12-8).

A total of 11 sand layers and 9 clay layers were identified at the VCS site based on the results of the
geotechnical investigation described in detail in Subsection 2.5.4. The interbedded sands and clays
found at the VCS site are considered to be consistent with the Beaumont Formation.

2.4.12.1.3.5 Holocene Alluvium

The Holocene alluvium consists of fluvial basin and flood plain deposits. The fluvial basin deposits
consist of terrace gravels, buried sand deposits, and point bar deposits with grain sizes ranging from
clay to gravel. The flat-lying floodplain deposits consist of sand and gravel in the lower part and silt
and clay in the upper part. Holocene alluvium occurs in a relatively narrow band surrounding the
rivers. The alluvial deposits are typically coarser-grained than the materials found in the Beaumont
Formation. Because the alluvial materials are deposited in a channel incised into the Beaumont
Formation, it is likely that the alluvium is in contact with the shallow aquifer units in the Beaumont
Formation.

The Holocene alluvium only occurs locally and cannot be correlated on a regional scale. It is,
therefore, typically included in the Chicot Aquifer. The Holocene alluvium exhibits the largest outcrop
area of the stratigraphic units in the Texas Gulf Coast and provides a direct hydraulic connection
between surface water and groundwater in some cases (Reference 2.4.12-8).
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2.4.12.1.4 Site Specific Hydrogeology

A subsurface investigation was conducted at the VCS site between October 2007 and February 2008
to evaluate soil and groundwater conditions to depths of approximately 600 feet below ground
surface (bgs). Subsurface information was collected from more than 200 geotechnical borings,
geologic/geophysical borings, cone penetrometer tests (CPTs), shallow test pits, groundwater
observation and test wells, and borehole permeameter tests. A supplemental geotechnical
subsurface field investigation was conducted in late 2008 within the vicinity of the power block area.

A detailed description of the geotechnical investigation, including the location of these borings and
CPTs, boring logs, and soil testing data is provided in Subsection 2.5.4. A summary of the
groundwater field investigation is discussed in this subsection.

e Groundwater observation wells: Twenty-seven groundwater observation well pairs (or 54
individual observation wells) were installed throughout the site. These wells were completed
to depths ranging from approximately 45 to 155 feet bgs and were installed to provide an
adequate distribution for determining groundwater flow directions and hydraulic gradients
beneath the site. Well pairs were selected to determine vertical gradients between the aquifer
subunits.

e Slug tests: Field hydraulic conductivity tests (slug tests) were conducted in each of the 54
observation wells. The results of the slug tests are discussed in Subsection 2.4.12.2.4.1.

e Aquifer pumping tests: Two aquifer pumping test well clusters, each consisting of one test
well (pumping well) and four water level observation wells, were installed. A shallow test well
and a deep test well were installed to a depths of approximately 80 feet and 180 feet bgs,
respectively. Aquifer pumping tests were conducted at each location. The aquifer pumping
tests are discussed in Subsection 2.4.12.2.4.1.

e Borehole permeameter tests: Borehole permeameter tests were conducted at 16 borehole
locations within the footprint of the VCS cooling basin. Permeameter tests were conducted at
depths of 5 and 10 feet bgs in each borehole. The permeameter tests are discussed in
Subsection 2.4.12.2.4.2.

Well installations began in October 2007 and were completed in February 2008. Figure 2.4.12-10
shows the locations of observation wells used to identify and characterize the aquifers at the VCS
site. Table 2.4.12-1 presents the construction information for the observation wells. The groundwater
observation wells at the VCS site are named in four series, which represent the location and screen
intervals of the observation wells and are as follows:
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“OW” identifies groundwater observation wells. “TW” identifies aquifer pumping tests wells.

m  OW-00 series wells represent the first set of exploratory borings and observation wells
installed at the VCS site. With the exception of OW-08U/L through OW-10U/L, the well
pairs are located in the VCS cooling basin footprint.

m OW-2100 series wells, with the exception of OW-2185U/L, are located in the western
VCS power block facility area.

m  OW-2200 series wells are located in the eastern VCS power block facility area.

m OW-2300 series wells identify wells located outside of the power block area. With the
exception of OW-2301U/L, OW-2307U/L, OW-2324U/L, and OW-2348U/L, the well pairs
are located in the vicinity of the VCS cooling basin area.

A “U” suffix in the observation well name indicates the shallower well of the well pair. The
observation well is screened in either the Upper Shallow or Lower Shallow aquifer.

An “L” suffix in the observation well name indicates the deeper well of the well pair. The
observation well is screened in either the Lower Shallow or Deep aquifer.

A geotechnical interpretation of the subsurface conditions encountered across the VCS site was
developed from the geotechnical properties described in Subsection 2.5.4. The series of cross
sections presented in Subsection 2.5.4, as shown in Figures 2.5.4-5, 2.5.4-6, 2.5.4-9, and 2.5.4-10,
illustrate the substrata of the power block area, and the cross sections shown in Figures 2.5.4-14
through 2.5.4-20 illustrate the substrata across the cooling basin.

Three aquifer subsystems were identified at the VCS site based on the subsurface investigation.
These include:

The “Shallow aquifer,” consisting of sand layers occurring from existing ground surface to a
depth of approximately 120 feet bgs. The Shallow aquifer is further subdivided into the
“Upper Shallow aquifer” (from approximately 50 to 80 feet bgs) and the “Lower Shallow
aquifer” (from approximately 90 to 120 feet bgs). The Upper Shallow and Lower Shallow
aquifers are interpreted as components of the Chicot Aquifer.

The “Deep aquifer,” consisting of sand layers occurring from approximately 130 to 280 feet
bgs. The Deep aquifer is also interpreted as a component of the Chicot Aquifer.

The Evangeline Aquifer, consisting of sand layers at depths greater than 500 feet bgs.
Observation wells were not installed into the Evangeline Aquifer because the groundwater
investigation at the VCS site was focused on shallow groundwater conditions that may have
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an impact or be impacted by construction and operation of the VCS. The primary source of
water for the VCS is surface water from the cooling basin. Groundwater will be used as
described in Subsection 2.4.12.1.6. The source of groundwater will be the Evangeline Aquifer.
Published reports and data for the Evangeline Aquifer were used to evaluate aquifer
properties, VCS production well requirements, and aquifer impacts (well locations and flow
rates, and area of influence).

A summary of the well identification and the hydrogeologic units where the well is screened is
presented in Table 2.4.12-2.

A conceptual hydrostratigraphic model was developed from the geotechnical cross sections to
describe the shallow portion of the Chicot Aquifer at the site. This model subdivided the Chicot
Aquifer into three units: a confined Deep aquifer and Lower Shallow aquifer, and a partially confined
Upper Shallow aquifer. The Upper Shallow, Lower Shallow, and Deep aquifer designations are
informal and are based primarily on the hydrogeologic conditions encountered during the subsurface
site investigation and the resulting screen intervals of the observation wells. The sand layers at the
site were also subdivided into geotechnical units based on soil properties described in
Subsection 2.5.4. Figure 2.5.4-5 in Subsection 2.5.4 is a typical cross section showing the
geotechnical units. The following list relates the geotechnical sand units to the hydrogeological units:

Geotechnical Sand Unit Hydrogeological Unit
Sand 1 Unsaturated sand zone
Sand 2 Upper Shallow aquifer
Sand 4 Lower Shallow aquifer
Sand 5, 6, and 8 Deep aquifer

Additionally, as discussed in Subsection 2.4.12.3.1, the conceptual site model developed and
incorporated into a groundwater flow model consists of eleven sand and clay layers chosen to
represent the aquifer units.

The top of the Deep aquifer is comprised of Sand 5 and/or Sand 6 strata. These strata are typically
between 10 and 50 feet thick at the site. However, in areas such as that depicted in Cross Section E
(see Figure 2.5.4-14), the top of the Deep aquifer may also include Sand 8 because the intervening
confining Clay 7 is absent and Sand 8 is in direct contact with Sand 6. However, the entire Deep
aquifer is considered to include all the strata from Sand 5 down to a depth of approximately 280 feet,
where the top of the Goliad Sand, which separates the Chicot and Evangeline aquifers, is
encountered.

Confining the top of the Deep aquifer is Clay 5-T, which at the site varies in thickness from
approximately 5 to 30 feet and is absent at other locations. Above this unit is the Lower Shallow
aquifer, which consists of the approximately 5- to 50-foot thick Sand 4. In places, such as at OW-09L
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and OW-2319U/L, the sand strata that comprise the Deep aquifer can directly contact with Sand 4
and effectively merge to form one aquifer. This is illustrated by the similar water levels between
OW-2319U and OW-2319L.

The Lower Shallow aquifer is confined at the top by Clay 3, which ranges in thickness from less than
5 feet to approximately 50 feet and is absent at several locations at the site. One well (OW-04U) may
be screened within a less permeable section of the Upper Shallow aquifer or may be absent at this
location. Overlying Clay 3 is the Upper Shallow aquifer, which consists of Sand 2. Sand 2 is
approximately 5 to 35 feet thick and is absent at some locations. In many areas Sand 2 and Sand 4
are in direct contact because the intervening Clay 3 is absent. In these areas (e.g., OW-03U/L) the
Upper Shallow aquifer and the Lower Shallow aquifer are hydraulically connected, and groundwater
would flow through these two sand strata as if they comprise one aquifer. At OW-03U/L, where the
Shallow aquifers merge, the Upper Shallow aquifer well is typically dry, which indicates unconfined
conditions in the Shallow aquifer system prevail at this location.

Above Sand 2 is Clay 1-B, which confines the Upper Shallow aquifer in most places. Above the
Upper Shallow aquifer is the vadose zone, which is comprised of Sand 1 and Clay 1-T, with Clay 1-T
exposed at the surface. However, in a few areas, Sand 1 is exposed where Clay 1-T is absent or
eroded toward the Guadalupe River terrace. The Sand 1 stratum appears to pinch out north and
northwest of the power block to at least the northern site boundary. The vadose zone is generally
approximately 30 to 40 feet thick at the site.

Monthly water level monitoring began in October 2007 with the installation of the first set of wells and
continued through February 2009 to complete one year of monthly water level measurements for the
complete set of wells installed at VCS. Water level monitoring continued quarterly (four times a year)
in 62 of the 64 wells installed (excluding the two pumping test wells) for the remainder of 2009.

The groundwater level measurements collected from the VCS wells between October 2007 and
August 2009 are discussed in the following subsections.

2.4.12.1.5 Groundwater Sources and Sinks

The natural regional flow pattern in the Chicot and Evangeline aquifers is from recharge areas, where
the sand layers outcrop at the surface, to discharge areas, which are either at the Gulf of Mexico or
the Guadalupe River valley alluvium (for the Chicot Aquifer). The outcrop areas for the Chicot Aquifer
sands are considered to be northern Victoria County and those areas north and west of the county.
Groundwater within the shallower aquifer sands would discharge as seeps or base flow to local
streams and rivers or migrate vertically to deeper aquifers. Groundwater within the deeper aquifers
would discharge as base flow to the more predominant river valleys such as the Guadalupe River or
to the Gulf of Mexico.
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The outcrop areas for the Evangeline Aquifer are considered to be in areas north and west of Victoria
County (see Figures 2.4.12-4, 2.4.12-6, and 2.4.12-7). In the outcrop areas, precipitation falling on
the ground surface can infiltrate directly into the sands and recharge the aquifer. Superimposed on
this generalized flow pattern is the influence of heavy pumping within the aquifer. Concentrated
pumping areas can alter or reverse the regional flow pattern. A further description of regional
groundwater use and flow patterns is presented in Subsection 2.4.12.2.

The Holocene alluvium receives recharge from infiltration of precipitation and groundwater flow from
the Shallow aquifer sands in the Beaumont Formation. In the vicinity of the site area, flow paths in the
alluvium are considered to be short due to the limited surface area. Discharge from the Holocene
alluvium contributes to the base flow of the main rivers in the area.

The predominant surface water feature at the VCS site will be the approximately 4900-acre VCS
cooling basin. As shown in Figure 2.4.12-3, this surface water body encompasses the majority of the
southern and western portions of the site. The design pool level of the approximately 4900-acre
cooling basin is elevation 90.5 feet, imposing a maximum hydraulic head of up to 25 feet above the
existing ground surface in the southeastern portion of the site. The planned bottom of the VCS
cooling basin is at an elevation of 69.0 feet. The capacity of the VCS cooling basin at the normal
operating level will be approximately 103,600 acre-feet.

The VCS cooling basin will experience seepage through the impoundment floor to the subsurface,
through the embankment, and through spillways. The cooling basin will be fully enclosed by a
compacted earth embankment dam. The embankment dam will be constructed of compacted, low
permeability, clay fill that will reduce seepage from the cooling basin. Seepage from the cooling basin
through the embankment dam will be intercepted, in part, by drainage ditches around the outside of
the embankment dam that will discharge to surface water at various locations (see Subsections 2.5.4
and 2.5.5).

Seepage from the VCS cooling basin to the subsurface is predicted to be approximately 4000 gpm
(3930 gpm), based on the results of the groundwater modeling described in Subsection 2.4.12.3.

2412151 Site-Specific Groundwater Recharge

Groundwater flow at the VCS site in the Chicot Aquifer is generally to the east towards the
Guadalupe River valley as described in Subsection 2.4.12.2.2. The Beaumont Formation crops out
over much of the VCS site and receives recharge from infiltration of precipitation. The Holocene
alluvium, which crops out along Linn Lake and the San Antonio and Guadalupe Rivers, receives
recharge from infiltration of precipitation and groundwater flow from the Chicot Aquifer. Discharge
from these formations contributes to the base flow of the Guadalupe River, Colleto Creek, and Linn
Lake.
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The construction and operation of the cooling basin at the VCS site will result in the removal of
approximately 4900 acres of surface drainage area west of Linn Lake. The reduced drainage area
will decrease surface recharge to both the Beaumont Formation and the alluvium. However,
unmitigated seepage from the basin will increase groundwater contributions to Kuy and Dry Kuy
Creeks and downgradient seeps by more than two orders of magnitude above preconstruction
seepage amounts. Seepage discharge from the VCS cooling basin into the subsurface is described
in greater detail in Subsection 2.4.12.3.

2.4.12.1.5.2 Site-Specific Groundwater Discharge

The primary areas for groundwater discharge at the site are where creek and river channels have
been incised into the underlying saturated zone. These areas include the Kuy Creek channel on the
south side of the site and in the Guadalupe River valley to the east. Groundwater discharge provides
base flow to Kuy Creek and the Linn Lake/Black Bayou surface water system. However, during dry
periods, the groundwater level may drop below the bottom of these channels eliminating the base
flow component.

Filling of the cooling basin will increase recharge to the underlying shallow aquifer as the result of
seepage from the cooling basin to the subsurface environment. Seepage from the cooling basin is
predicted to alter the groundwater flow direction in the site area. The groundwater level is predicted
to rise beneath the basin to saturate previously unsaturated shallow sand layers. Seepage from the
cooling basin to the groundwater system is predicted to increase groundwater contribution
(groundwater discharge as base flow) to Kuy Creek, Dry Kuy Creek, and the surface seeps to the
north and east of the VCS site. Seepage from the VCS cooling basin enters the subsurface and is
discharged to the local surface water features as described in more detail in Subsection 2.4.12.3.

2.4.12.1.6 Onsite Use of Groundwater

Groundwater and the VCS raw water makeup system are the sources of water for operations at the
VCS site. Groundwater is not a safety-related source of water for the VCS site. Groundwater will
supply the demineralized water system, the potable and sanitary water system, and fire protection
system. Operation of the VCS site is estimated to require a typical groundwater consumption of
approximately 464 gpm. The peak groundwater consumption (i.e., during plant outage) for the VCS
site is expected to be approximately 1053 gpm. The temporary water supply required for construction
activities is estimated to be approximately 580 gpm and is expected to last approximately four to five
years. It is expected that three onsite groundwater production wells will be installed to meet
groundwater demands to support construction and operation. The onsite production wells will be
located in the Evangeline Aquifer. It is expected that two wells would be in operation with a third
acting as a backup. The wells would be screened in the Evangeline Aquifer at depths ranging
between approximately 450 to 1000 feet bgs. Preliminary well locations would be to the east, west,
and north of the power block area at spacing greater than 6500 feet to minimize aquifer drawdown
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beneath the power block area. The exact number, depths, locations, and pumping rates of the onsite
production wells are preliminary and will be determined during the detailed design of the VCS site.

2.4.12.2 Groundwater Sources

This subsection contains a description of the present and projected regional water use at, and in the
vicinity of, the VCS site, specifically: information pertaining to existing users; historic groundwater
levels; groundwater flow direction and gradients; seasonal and long-term variations of the aquifers;
horizontal and vertical permeability and total and effective porosity of the geologic formations
beneath the site; reversibility of groundwater flow; the effects of water use on gradients and
groundwater levels beneath the site; and groundwater recharge areas. This information has been
organized into five subcategories: (1) historical and projected groundwater use, (2) groundwater flow
directions, (3) temporal groundwater trends, (4) aquifer properties, and (5) hydrogeochemical
characteristics.

2.4.12.2.1 Historical and Projected Groundwater Use

Historical, current, and projected groundwater use in the vicinity of the VCS site is evaluated using
information obtained from the EPA, the Texas Water Development Board (TWDB), the VCGCD, and
a well canvass conducted in the vicinity of the VCS site on April 1 and 2, 2008.

2.4.12.2.1.1 Historical Groundwater Use

Groundwater pumping in the Gulf Coast Aquifer system was relatively small and constant from 1900
until the late 1930s. Pumping rates increased sharply between 1940 and 1960, when approximately
800 million gallons per day were withdrawn from the aquifer system. Groundwater pumping in the
aquifer system increased relatively slowly through the mid 1980s. By 1985, 1090 million gpd were
withdrawn from the aquifer system. Groundwater withdrawals were primarily from the east-central
area of the aquifer system, centered mostly in the Houston area of Harris County. Approximately 476
million gallons per day were withdrawn for public supply and 447 million gallons per day were
withdrawn for agriculture. Much of the pumping for agricultural use was associated with rice irrigation
centered in Jackson, Wharton, and portions of adjacent counties (Reference 2.4.12-3).

Problems associated with groundwater pumping, such as land subsidence, saltwater encroachment,
stream base-flow depletion, and larger pumping lifts have caused pumping to be curtailed in some
areas. The TWDB made projections of groundwater use to 2030 (Reference 2.4.12-3). For the ten
counties that withdrew the largest amount of water from the Gulf Coast Aquifer system during 1985,
state officials projected a large decline in pumping from six counties (Colorado, Harris, Jackson,
Jasper, Matagorda, and Wharton) and an increase in pumping from four of the counties (Brazoria,
Fort Bend, Victoria, and Waller).
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Victoria County was projected to experience a net increase in withdrawal of 3 percent, or 1 million
gallons per day, with pumping rates increasing from 29 to 30 million gallons per day by 2030
(Reference 2.4.12-3). However, as described in Subsection 2.4.12.1.3, groundwater demand in
Victoria County has decreased since 2001, when the city of Victoria shifted to using surface water for
most of its needs. Current groundwater usage is estimated to be less than approximately 20,000
acre-feet per year, or 18 million gallons per day (Reference 2.4.12-2).

2.4.12.2.1.2 Current Groundwater Use

Current groundwater use data for Victoria County is available from the EPA, the TWDB, and the
VCGCD. The EPA monitors drinking water supply systems throughout the country and maintains the
results in the Safe Drinking Water Information System (SDWIS) (Reference 2.4.12-9). Table 2.4.12-3
presents a listing of SDWIS water supply systems in Victoria County as of May 2009.
Figure 2.4.12-11 shows the locations of these SDWIS water supply systems. Thirty-three systems
are identified in Victoria County, with four systems serving greater than 1000 people, twenty-three
systems serving from 100 to 1000 people, and six systems serving less than 100 people. The closest
SDWIS water supply systems are the Victoria County WCID 1 (Water system ID TX2350001) and the
Invista SARL—Victoria System (Water system ID TX2350014), which are located approximately
5.5 miles northeast of the power block area at the VCS site, across the Guadalupe River, and the
Spiritual Renewal Center (water system ID TX2350057), which is located approximately 5 miles
southwest of the VCS power block area.

Groundwater use in the state and the county are controlled by the TWDB and the VCGCD,
respectively. The VCGCD implemented a District Management Plan for adoption in October 2008
and was approved by TWDB in December 2008 (Reference 2.4.12-25). The mission of the plan is to
develop sound water conservation and management strategies designed to conserve, preserve,
protect, and prevent waste of groundwater resources within Victoria County. A spectrum of
groundwater development alternatives were evaluated by VCGCD. Based on the evaluation,
available groundwater within the district was estimated to range between 25,000 and 45,000 acre-
feet per year. For planning purposes, the available groundwater was established at 35,000 acre-feet
per year. Groundwater use in Victoria County was as high as approximately 40,000 acre-feet per
year in the early 1980s, decreasing to about 15,500 acre-feet per year in 2004. The average
groundwater use between 2000 and 2004 was approximately 20,200 acre-feet per year.

The total water demand for 2010 through 2020 was estimated by VCGCD to average nearly 63,000
acre-feet per year and would be met by conjunctive use of both surface water and groundwater
resources. It was also estimated that there would be no unmet water needs projected for Victoria
County through 2040 based on the current projected estimates for county water needs. Water
shortages are projected to be small through 2060 (Reference 2.4.12-25). The district is in the
process of establishing monitoring and management programs, and additional studies to protect the
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water resources of the county. In October of 2008, VCGCD adopted rules for groundwater use in the
county which became effective in December 2008 (Reference 2.4.12-26). These rules included
registration of groundwater wells, permitting for new well installations and use, production well limits
and spacing, transfer of groundwater out of the district, enforcement, and other measures.

The TWDB is legislatively directed to plan for, and financially assist in, the development and
management of the water resources of Texas. As a result, the TWDB conducts an annual survey of
groundwater and surface water use by municipal and industrial entities so it can maintain accurate
information concerning the current use of water in the state. Specifically, the TWDB seeks information
pertaining to water that is self-supplied from groundwater sources (wells), surface water sources
(lakes, rivers, and streams), or is purchased from a supplier (city, district, water supply corporation,
private water company, or industry). The survey is based on water user-submitted information and
may include estimated values. The survey does not include single-family, domestic well groundwater
use (Reference 2.4.12-10).

The TWDB maintains the information gathered during the annual survey in a statewide database
called the Water Information Integration and Dissemination (WIID) system. The WIID system is
divided into water use categories (irrigation, livestock, manufacturing, mining, municipal, and steam
electric) and water supply media (groundwater or surface water). The TWDB groundwater and
surface water use data for Victoria County are available for 1974 through 2004 (see Table 2.4.12-4)
(Reference 2.4.12-11). Draft water use data for Victoria County for 2005 and 2006 are also presented
in Table 2.4.12-4. Final water use data from 2005 to present has not been released by the TWDB as
of December 2007 and are, therefore, not included in this report. The VCGCD refers to the TWDB
WIID and does not maintain its own database of water wells.

Information from the TWDB database was used to prepare Figure 2.4.12-12, which shows the
locations of the known water wells within 5 miles of the VCS site, as of May 2009. Outputs from the
TWDB WIID database for Victoria County are presented in map form on Plate | in Appendix 2.4.12-A
and tabular form in Appendix 2.4.12-B.

Based on the TWDB data, the predominant water use categories in Victoria County in 2004 were
manufacturing (54.9 percent) and municipal (24.6 percent), followed by irrigation (8.0 percent),
mining (6.2 percent), steam electric (3.3 percent), and livestock (3.0 percent). Most of the water used
in the livestock, manufacturing, and steam electric categories in 2004 was obtained from surface
water sources, while the majority of the water used in the irrigation, mining, and municipal categories
in 2004 was obtained from groundwater (Reference 2.4.12-11).

2.412.21.3 Projected Groundwater Use

The TWDB prepares estimates of future water use as part of water supply planning in addition to
conducting the annual water use survey described in this subsection. This is facilitated through
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coordination with 16 planning regions throughout the state. Victoria County is a member of the South
Central Texas Region, which includes all or part of 21 counties situated in the Rio Grande, Nueces,
San Antonio, Guadalupe, Lavaca, and Colorado River Basins and the San Antonio-Nueces, Lavaca-
Guadalupe, and Colorado Lavaca Coastal Basins (Reference 2.4.12-12).

The population of the South Central Texas region was estimated to be 2.0 million in 2000 and is
projected to increase to 4.3 million by 2060. A water use increase associated with livestock
(+1 percent), manufacturing (+79 percent), mining (+59 percent), municipal (+87 percent), and steam
electric (+210 percent) is projected by 2060 as a result of this population increase. The combined
water demand in the South Central Texas region for the irrigation, livestock, manufacturing, mining,
municipal, and steam electric water use categories is projected to create a total water shortage of
417,000 acre-feet per year by 2060 (Reference 2.4.12-12). It should be noted that irrigation use in
the South Central Texas Region is projected to decrease 21 percent by 2060 based on increased
irrigation efficiency, economic factors, and reduced government programs affecting the profitability of
irrigated agriculture (Reference 2.4.12-12).

Table 2.4.12-5 presents a summary of the projected water use through the year 2060 for Victoria
County (Reference 2.4.12-12).

Future development of the water resources in Victoria County is projected to be primarily around the
city of Victoria and in support of the VCS site (Reference 2.4.12-13). Preliminary estimates of
groundwater availability in the vicinity of the VCS site were derived through a stakeholder workgroup,
which included representatives of potential water marketers, water utilities, river authorities,
navigation district, neighboring groundwater conservation districts, grass roots environmental and
water advocacy groups, agricultural and ranching interests, and other concerned citizens. The
workgroup evaluated a set of criteria to establish desired future conditions. These criteria included
drawdown in the Chicot and Evangeline aquifers, stream flux, vertical exchange between aquifers,
minimum saturated aquifer thickness, and groundwater gradients (Reference 2.4.12-13).

The workgroup proposed that the planning area be managed such that (1) the average drawdown in
the unconfined portions of the Chicot and Evangeline aquifers be as small as possible and no more
than 25 percent of their respective average aquifer thicknesses, (2) the average drawdown in
confined portions of the Evangeline Aquifer be as small as possible and no more than 50 percent of
the average aquifer thickness, and (3) to the extent possible, future groundwater development should
ensure that fluxes between streams and aquifers, as well as exchanges between aquifers, be within
the variability presumed to have been experienced between 1990 and 1999 (Reference 2.4.12-13).

Several water management strategies have been proposed to address potential water shortages in
Victoria County and the South Central Texas region resulting from new development. These include
water conservation, maximizing available resources, conjunctive use of groundwater and surface
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water, limiting depletion of storage in aquifers, and seawater desalinization. These water
management strategies could produce new water supplies exceeding 738,000 acre-feet per year by
2060 (Reference 2.4.12-12). It should be noted that these estimates have uncertainties associated
with population growth projections, assumptions about climatic conditions (drought or wet years), and
schedules for implementation of water conservation measures.

The groundwater needs for VCS are projected to be approximately 1053 gpm (peak demand) and
approximately 464 gpm during normal plant operations. Groundwater is to be withdrawn from the
Evangeline Aquifer (see Subsection 2.4.12.1.6). As shown in Table 2.4.12-4, groundwater use within
the county has decreased over time because the county has switched to surface water for much of its
needs. The amount required for VCS would not result in a substantial change in the groundwater use
trend shown in Table 2.4.12-4. (Reference 2.4.12-13)

2.4.12.2.2 Groundwater Flow Directions

Limited historical groundwater level data exist for the site proper because it is a greenfield site;
however, the Texas Water Development Board (TWDB) does maintain several observation wells
close to the site to measure water levels in the Chicot Aquifer. Regionally, groundwater flow in the
Chicot Aquifer is generally southeast toward the Gulf of Mexico as shown in Figure 2.4.12-13, which
is a regional potentiometric surface map of the Chicot Aquifer for 1999. The limited number of data
points in the site area obscures any localized impacts from rivers in the site area. Figure 2.4.12-14
presents the steady-state simulated groundwater level elevations in the Chicot Aquifer using the
calibrated Central Gulf Coast Groundwater Availability Model (GAM) (Reference 2.4.12-14). This
map shows the influence of the Guadalupe and San Antonio Rivers on localized flow conditions
adjacent to the site, where a west to east component of flow is overlain on the regional flow pattern.

Regional groundwater flow in the Evangeline Aquifer is also generally to the south and east toward
the Gulf of Mexico, based on groundwater level data collected by the TWDB between 2001 and 2005
(Reference 2.4.12-6). As depicted in Figure 2.4.12-9, localized pumping has caused a decline in
water level in some parts of the Gulf Coast Aquifer, such as Harris and Kleberg counties. The
pumping has created large cones of depression in these pumping areas, which divert groundwater
flow from the Gulf of Mexico to the pumping centers.

As described in Subsection 2.4.12.1.4, groundwater observation well pairs were installed at 27
locations (54 individual wells) to investigate groundwater flow directions and horizontal and vertical
hydraulic gradients at the VCS site. In addition, the four pumping test observation wells for each of
the two test well locations (additional eight wells) were added to the observation well network
resulting in 62 groundwater level monitoring wells.

Monthly groundwater level measurements have been collected from the newly installed observation
wells since October 2007, when the first wells were installed. By February 2008, all of the site
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investigation wells had been installed and the first complete set of groundwater levels was collected.
Monthly groundwater level measurements were collected through February 2009. Quarterly
groundwater level measurements were collected thereafter.

For the first three months of data collection, only the OW-01U/L through OW-10U/L well pairs were
installed, for a total of 20 observation wells. By February 2008, an additional 42 observation wells
(17 well pairs and two sets of 4 observation wells associated with the aquifer pumping test wells)
were installed. The two aquifer pumping test wells were not incorporated into the groundwater
monitoring program. Water level measurements from October 2007 through August 2009 are
presented on Table 2.4.12-6. (Anomalous or suspect water level measurements due to instrument
malfunction, operator error, or transcription errors are indicated in the table).

Groundwater level measurements collected from the observation wells at the VCS site in
February 2008, May 2008, August 2008, November 2008, February 2009, May 2009, and August
2009 were used to develop potentiometric surface maps for the Upper Shallow, Lower Shallow, and
Deep aquifers, Figure 2.4.12-15. These potentiometric surface maps show that groundwater flow
direction at the VCS site in the three aquifers is generally to the east toward the Guadalupe River
valley.

The potentiometric surface maps are used to estimate horizontal hydraulic gradients at the site. For
each map, horizontal hydraulic gradients are calculated by drawing a flow line on the potentiometric
surface map and determining the head loss (h) over the flow path length (L) to determine the horizontal
hydraulic gradient (i, or h/L).

The Upper Shallow aquifer potentiometric map surfaces indicate a hydraulic gradient of between
0.002 and 0.003 foot per foot. The Lower Shallow aquifer potentiometric map surfaces indicate a
hydraulic gradient of between 0.001 and 0.002 foot per foot. The Deep aquifer potentiometric map
surfaces indicate a hydraulic gradient of between 0.001 and 0.002 foot per foot.

The vertical hydraulic gradient (i) is calculated by dividing the difference in hydraulic head between
adjacent upper and lower observation wells by the length of the vertical flow path. The vertical flow
path length is assumed to be from the midpoint elevation of the upper observation well screen to the
midpoint elevation of the lower observation well screen. Table 2.4.12-7 presents the calculated
vertical hydraulic gradients.

Measurement data collected from the observation well pairs generally indicate a downward flow
between the Upper Shallow, Lower Shallow, and Deep aquifer zones in the Chicot Aquifer. The
downward vertical hydraulic gradients at the VCS site range from less than 0.01 to approximately
0.28 foot per foot. Those well pairs indicating upward flow are described as follows:
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e Well pairs exhibiting an upward vertical gradient (OW-10U/L, OW-2320U/L, and OW-2352 U/
L). Excluding anomalous measurements, the upward vertical hydraulic gradient exhibited by
these well pairs ranged up to —0.04 foot per foot. Well pair OW-2352 U/L consistently shows
a subtle, nearly imperceptible upwards hydraulic gradient. The August 2009 at OW-10 U/L
readings indicate a weak downward hydraulic gradient (0.01).

e Well pairs exhibiting occasional to infrequent upward vertical gradients (OW-07 U/L, OW-
09U/L, OW-2321U/L, OW-2348U/L, and OW-2359U1/L1). Some of the readings show a
subtle, nearly imperceptible upwards hydraulic gradient.

e Wells pairs exhibiting an upward gradient only in months where suspect measurements were
made (OW-02U/L, OW-06U/L, and OW-2319U/L). Ignoring the suspect readings, these well
pairs all show a downward vertical hydraulic gradient.

The well pairs exhibiting upward vertical hydraulic gradients are, in general, located in the eastern
half of the site. However, other well pairs in the eastern half of the site exhibit a downward hydraulic
gradient, suggesting the influence of heterogeneous conditions.

Construction dewatering, operation of the proposed onsite production wells, and the operation of the
cooling basin have the potential to alter or reverse the local flow patterns at the VCS site. Post-
construction groundwater flow patterns were simulated through the development of a site
groundwater computer model (see Subsection 2.4.12.3.1).

2.4.12.2.3 Temporal Groundwater Trends

As depicted in Figure 2.4.12-16, groundwater levels in Victoria County were on the decline from the
1950s to 2000, until the city of Victoria switched to surface water for much of its needs
(Reference 2.4.12-2). Data obtained from the TWDB for three observation wells (well numbers
7924702, 7932602, and 8017502; (Reference 2.4.12-10) located near the VCS site were selected to
prepare the regional hydrographs shown on Figure 2.4.12-16. Water level data from these wells were
used in the temporal groundwater analysis based on their proximity to the VCS site.

Well 8017502 is located approximately 6.3 miles northeast of the power block area at the VCS site
and is screened in the Goliad Sand of the Evangeline Aquifer to a depth of 1026 feet below ground
surface. Historical water level data from this well indicate that between 1958 and 2000 a decrease in
groundwater level occurred. Since 2000, the groundwater level has recovered and has surpassed the
1958 level.

Well number 7932602 is located approximately 5.5 miles northeast of the power block area at the
VCS site and is screened in the Lissie Formation of the Chicot Aquifer to a depth of 595 feet below
ground surface (Reference 2.4.12-10). As with well 8017502, historical water level data from this well
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indicate that between 1958 and 2000, a decrease in groundwater level occurred. Since 2000, the
groundwater level has recovered and has also surpassed the 1958 level.

Well 7924702 is located approximately 6 miles northwest of the power block area at the VCS site and
is screened in the Chicot Aquifer to a depth of 180 feet below ground surface (Reference 2.4.12-10).
This well exhibits a generally decreasing water level over the period of record for the well.
Groundwater level data were not available from this well from 1998 to 2003. Therefore, the
relationship, if any, of the decrease in groundwater level in this well to the city of Victoria switching to
surface water for its needs in 2001 is unclear.

Figure 2.4.12-17 presents the hydrographs for the observation wells installed at the VCS site. Review
of the data suggests that there are several suspect water level readings that deviate from the general
water level trend. These suspect readings may result from misreading of the water level device or
from conditions in the well that can produce false readings when using an electric water level
measurement device, such as water condensate droplets on the interior wall of the well casing.
Excluding the suspect water level measurements, the following trends are apparent for the three
monitoring intervals:

e Upper Shallow aquifer: Readings generally show an overall rise in water level elevations of
no more than 2 feet between October 2007 and January 2008. Between January 2008 and
August 2009, the wells in this zone show a downward trend that is generally less than 6 feet
across the site.

e Lower Shallow aquifer: Readings are typified by minor fluctuations in the water level elevation
of less than 1 foot between October 2007 and January 2008. Between January 2008 and
August 2009, the wells in this zone show a general downward trend, with some wells
exhibiting stable water levels with minor fluctuations during the fall and winter months of late
2008 into early 2009. Wells OW-2324U and OW-2348U stand out as an exception to these
general trends. Well OW-2324U is located in the eastern part of the site on the floodplain of
the Guadalupe River near Linn Lake. Well OW-2348U is adjacent to the Guadalupe River
floodplain near Linn Lake. The groundwater regime in this area is believed to be influenced by
both surface water and groundwater conditions in the floodplain.

e Deep aquifer: During the winter of 2007, water level readings show small variations of less
than 1 foot in this zone. Beginning in 2008, there is an overall downward trend in the water
level elevation data, with the exception of a few wells showing a flattening of the hydrograph
curve during the fall and winter months of late 2008 and into early 2009. However, OW-2324L
and OW-2348L located near Linn Lake follow a similar trend to that previously discussed for
OW-2324U and OW-2348U screened in the Lower Shallow aquifer.
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There was an overall decline in groundwater level elevations during the monitoring period (October
2007 to August 2009) in every observation well at the site. Excluding data collected during the final
months of 2007, there is only minimal evidence of seasonal fluctuation in the dataset.

In general, well pairs located on the western side of the site exhibit a greater difference in their
individual groundwater level elevations than well pairs on the eastern side of the site. Thus, the
Upper Shallow, Lower Shallow, and Deep aquifer zones appear to be less hydraulically connected on
the western side of the site than on the eastern side of the site. This seemingly greater hydraulic
communication to the east suggests a possible area of groundwater discharge at Linn Lake.

The groundwater potentiometric head of the Upper Shallow aquifer beneath the VCS site power
block area ranges between approximately elevation 31 and 49 feet (see Table 2.4.12-6). Post-
construction changes to the hydrogeologic regime were evaluated using a groundwater computer
model. The results are described in Subsection 2.4.12.3.1.

2.4.12.2.4 Aquifer Properties

The properties of the aquifers at the VCS site are divided into hydrogeologically and geotechnically
derived parameters and are described in detail in Subsections 2.4.12.2.4.1 and 2.4.12.2.4.2. The
hydrogeologically derived aquifer parameters include transmissivity, storativity, and hydraulic
conductivity. The geotechnically derived aquifer parameters include bulk density, porosity, and
permeability (hydraulic conductivity) from grain size and in-situ Guelph permeameter tests.

2.412.2.41 Hydrogeological Parameters

Hydrogeologic field tests conducted at the VCS site included well slug tests and aquifer pumping
tests. Slug tests were conducted in each of the site observation wells with the exception of OW-10U
which had insufficient water in the well for testing.

Aquifer pumping tests were conducted at the VCS site in February 2008 at test well clusters
TW-2320 (Upper Shallow aquifer) and TW-2359 (Deep aquifer). Each test consisted of a test
pumping well and four adjacent observation wells. Nearby observation well pairs installed to monitor
site groundwater levels were also monitored during the tests. The information obtained during the
testing was used to evaluate the transmissivity and storativity of the aquifers.

Transmissivity is defined as the rate at which a fluid of a specified density and viscosity is transmitted
through a unit width of an aquifer or confining bed under a unit hydraulic gradient. Transmissivity is a
function of the properties of the fluid, the porous medium, and the thickness of the porous medium
(Reference 2.4.12-15).

Storativity (storage coefficient) is defined as the volume of water released from or taken into storage
per unit surface area of the aquifer per unit change in head (Reference 2.4.12-15).
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Hydraulic conductivity is defined as the coefficient of proportionality that describes flow per unit time
under a unit hydraulic gradient through a unit area of a porous medium and is a function of the
properties of the fluid and the porous medium. Hydraulic conductivity can be calculated by dividing
the transmissivity by the saturated aquifer thickness (Reference 2.4.12-15).

Slug Test Analysis

Hydraulic conductivity can be determined from the slug test method, which evaluates the aquifer
response to an instantaneous change in water level in the test well. A disadvantage of the slug test
method is that it measures hydraulic conductivity only in the immediate vicinity of the test well.
However, because the slug test requires minimal equipment and can be performed rapidly, slug tests
can be performed in many wells, allowing a determination of spatial variability in hydraulic
conductivity.

Slug tests were conducted in 53 of the 54 observation wells at the VCS site. (Observation well
OW-10U has insufficient water in the well for testing.) Slug test results are summarized in
Table 2.4.12-8. (Data results and analysis are presented in Reference 2.5.4-2). The minimum,
maximum and geometric mean hydraulic conductivity values from the slug tests analyses presented
in Table 2.4.12-8 for the Upper Shallow, Lower Shallow, and Deep aquifer zones at the VCS site are
as follows:

Minimum Maximum Geometric Mean
Aquifer Zone (feet/day) (feet/day) (feet/day)
Upper Shallow 0.06 56.79 12.29
Lower Shallow 0.02 163.5 24.76
Deep 0.67 142.7 9.80

Notes:

1. Minimum value = lowest value of the mean test results.

2. Maximum value = highest value of the mean test results.

3. Geometric mean = geometric mean of the average value for the analytical method results per well.

The data presented in Table 2.4.12-8 suggest variations in the materials tested, indicative of
heterogeneous conditions. The slug test results for the Upper Shallow, Lower Shallow, and Deep
aquifer zones were contoured to evaluate spatial trends (see Figure 2.4.12-18). For consistency, the
hydraulic conductivities calculated from the rising head slug tests, Bouwer-Rice analytical method
(see Table 2.4.12-8) were used.

The Upper Shallow aquifer contour map indicates a discontinuous zone of increased hydraulic
conductivity trending north to south from OW-07U to OW-2304U. The Lower Shallow aquifer contour
map indicates an area of increased hydraulic conductivity trending northwest to southeast parallel to
Linn Lake between OW-2307L and OW-2348U. An isolated area of increased hydraulic conductivity
is also present in the Lower Shallow aquifer zone in the vicinity of OW-2320U. The Deep aquifer zone
exhibits a general increase in hydraulic conductivity from west to east across the VCS site and does
not appear to have any particular zones of increased hydraulic conductivity. The hydraulic
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conductivity trends in the Lower Shallow and Deep aquifers are generally consistent with coarsening
and thickening of alluvial deposits in the direction of the Guadalupe River Valley. The contour maps
also show the locations of the aquifer pumping tests in the Upper Shallow and Deep aquifers,
although the hydraulic conductivity values from the aquifer pumping tests were not used in the
contouring.

Pumping Test Analysis

Aquifer pumping tests were conducted at the VCS site in February 2008 at test well clusters TW-
2320 (Upper Shallow aquifer) and TW-2359 (Deep aquifer) as shown in Figure 2.4.12-10. Each test
consisted of a test well and four adjacent observation wells. Nearby observation well pairs installed to
monitor site groundwater levels were also monitored during the tests. The information obtained
during the testing was used to evaluate the transmissivity and storativity of the aquifers. The results
of the February 2008 pumping tests are summarized in Table 2.4.12-9. Data results and analysis are
presented in Reference 2.5.4-2.

The Upper Shallow aquifer pumping test was conducted in the vicinity of observation test well cluster
OW-2320, which is located in the approximate center of the cooling basin area. The test well cluster
consisted of test well TW-2320U (pumping well) and four observation wells (OW-2320U1 through
OW-2320U4), located at distances of approximately 15 to 50 feet from the test well as shown in
Figure 2.4.12-19. Pressure transducers equipped with data loggers were used to measure water
level drawdown in the test well and the observation wells and during recovery (completion of
pumping). The pressure transducer in observation well OW-2320U4 apparently malfunctioned during
the test and did not provide usable data. TW-2320U was pumped at a rate of approximately 3.2 gpm
for 48 hours. Based on the results presented in Table 2.4.12-9, a transmissivity of approximately
420 square feet per day, a storage coefficient of approximately 1.6 x 10°, and a hydraulic
conductivity of approximately 60 feet per day (using a saturated thickness of 7 feet) are estimated for
the aquifer zone at this location. A distance drawdown analysis of the data was performed to evaluate
single well test data analysis. A transmissivity of approximately 700 square feet per day, a hydraulic
conductivity of approximately 100 feet per day, and a storage coefficient of approximately 6.1 x 103
to 5.2 x 10 were estimated for the aquifer zone at this location. The distance drawdown analysis
suggests a higher hydraulic conductivity then that of the single test analyses.

The Deep aquifer pumping test was located near the northeastern corner of the cooling basin
between observation well clusters OW-06, OW-07, and OW-10. The test well cluster consisted of the
test well TW-2359L and four observation wells (OW-2359L1 through OW-2320L3 screened in the
Deep aquifer and OW-2359U1 screened in Lower Shallow aquifer) as shown in Figure 2.4.12-20.
TW-2359L was pumped at a rate of approximately 21 gpm for 24 hours. The transducer at
OW-2359L1 failed during the test resulting in no useable data for this observation point. Based on the
results presented in Table 2.4.12-9, a transmissivity of approximately 2060 square feet per day, a
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storage coefficient of approximately 3.8 x 104, and a hydraulic conductivity of approximately 103 feet
per day (using a saturated thickness of 20 feet) are estimated for the aquifer zone at this location.
A distance drawdown analysis of the data was also performed to evaluate single well test data
analysis. A transmissivity of approximately 2810 square feet per day, a hydraulic conductivity of
approximately 140 feet per day, and a storage coefficient of approximately 4.2 x 10 were estimated
for the aquifer zone at this location. The distance drawdown analysis also suggests a higher
hydraulic conductivity then that of the single test analyses.

The site-specific hydraulic conductivity and transmissivity values obtained from the pumping tests
are, in general, consistent with regional values for the Chicot Aquifer (Reference 2.4.12-16). The
Upper Shallow aquifer pumping test (hydraulic conductivity 60 to 100 feet per day) plots
approximately on the 20 feet per day slug test contour in Figure 2.4.12-18, indicating a 3 to 5 times
difference between the test methods. The Deep aquifer pumping test (hydraulic conductivity 103 to
140 feet per day) plots between the 10 and 20 feet per day contours, indicating a 7 to 10 times
difference between the test methods. It should be noted that the aquifer pumping test wells were
open to a thicker sequence of sands than the slug test wells and are on the upper end of the slug test
results.

24.12.2.4.2 Geotechnical Parameters

The geotechnical component of the subsurface investigation program at the VCS site included the
collection of soil samples for field and laboratory determination of soil properties. These tests are
described in detail in Subsection 2.5.4, including the results of the geotechnical subsurface
exploration and testing program conducted at VCS; Reference 2.5.4-1 (power block) and
Reference 2.5.4-2 (cooling basin). Geotechnical tests of hydrogeologic interest include:

e Geotechnical laboratory derived hydrogeologic parameters from disturbed geotechnical
samples include bulk density, porosity, and permeability (hydraulic conductivity) from grain
size.

e Geotechnical laboratory derived hydrogeologic parameters from undisturbed geotechnical
samples include hydraulic conductivity.

e In-situ hydraulic conductivity values from Guelph borehole permeameter field tests.

Porosity and Bulk Density Properties

The geotechnical investigation component of the subsurface investigation program at the VCS site
included the collection of soil samples for laboratory determination of soil properties. These tests are
discussed in detail in References 2.5.4-1 and 2.5.4-2. A summary of the hydrogeologic properties
from geotechnical tests is presented in Table 2.4.12-10.
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Bulk density (y,,) values for the various subsurface units are determined from the dry density (y4) and
water content (w) measurements using the following formula (Reference 2.4.12-17):

7, =74 X1+ @/100)

Porosity is defined as the percentage of rock or soil that is void of material. Porosity was calculated
as a function of void ratio for individual soil samples using the relationship (Reference 2.4.12-17):

e

]/l:
1+e

The effective porosity was determined as a function of the average total porosity and the median
grain size (dsq) using Figure 2.4.12-21 which is adapted from Reference 2.4.12-18. For the silty sand
that comprises the aquifers (dsy equal approximately 0.1 mm), the ratio of effective porosity to total
porosity is 30 percent (effective porosity from the specific yield curve on Figure 2.4.12-21) divided by
37 percent (average total porosity), or 0.8. For the clay comprising the intervening confining layers
(dsp equal approximately 0.001 mm), the ratio is 8 percent (from the specific yield curve on
Figure 2.4.12-21) divided by 40 percent (average total porosity for clays) or 0.2. It should be noted
that applying this relationship to clays is different than applying it to sand. Differences in clay
mineralogy may result in differences in the electrostatic forces binding water molecules to the clay
particles, thus introducing variability in the specific retention of the clay. Clays also may contain
discontinuities resulting from cyclic wetting and drying (mud cracks) or as a result of post-
depositional deformation (fractures). These factors could result in the overestimation or
underestimation of the effective porosity of a clay.

Table 2.4.12-10 summarizes the total and effective porosities for each sample. The results of the
geotechnical laboratory derived hydrogeologic parameters from disturbed geotechnical samples are
summarized on Table 2.4.12-11, which provides the maximum, minimum, and mean values for each
unit.

Hydraulic Conductivity for Sands Derived from Grain Size Analysis

The hydraulic conductivity of sands can be estimated using the Hazen approximation
(Reference 2.4.12-15) and selected geotechnical laboratory data from Table 2.4.12-10.

K =Cx(Dy)°
where:
K = hydraulic conductivity (cm per second)

D49 = the effective grain size (cm)
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C = coefficient from the following table:
very fine sand, poorly sorted: 40—-80
fine sand, with appreciable fines: 40-80
medium sand, well sorted: 80—-120
coarse sand, poorly sorted: 80—120
coarse sand, well sorted, clean: 120-150

The effective grain size D4 is defined as the grain-size diameter at which 10 percent by weight of the
soil particles are finer and 90 percent are coarser. The formula is valid for D4g between 0.1 and 3 mm
with a coefficient of uniformity less than 5 (Reference 2.4.12-19). For the soils at the VCS site, a C
value of 40 is used to represent fine sand with appreciable fines. A summary of the results of the
grain size permeability analyses is presented in Table 2.4.12-12. Due to the restrictions on the D4
size (between 0.1 and 3 mm), the tests are biased toward the more permeable zones in each sand
layer. The test results indicate a narrow range of hydraulic conductivity for all the sand zones tested.

The grain size data can also be used to qualitatively asses the hydraulic conductivity of the sand
layers. Figure 2.4.12-22 shows ternary diagrams for the grain size data from each of the sand layers
identified beneath the site. The ternary plots indicate that the unsaturated sand zone (geotechnical
Sand 1) and the Upper Shallow aquifer (geotechnical Sand 2) have more fines than the underlying
sand layers suggesting that these sands have a lower hydraulic conductivity than the Lower Shallow
aquifer and the Deep aquifer.

Hydraulic Conductivity for Clayey Layers Derived from Laboratory Analysis

The vertical hydraulic conductivities of the clayey layers between the sand layers were determined
using laboratory hydraulic conductivity measurements of undisturbed soil samples. The laboratory
tests are performed using a triaxial cell permeameter with confining pressure (see Subsection 2.5.4).
The results of these tests are shown on Table 2.4.12-13. The hydraulic conductivity range measured
by the test is from a minimum of 2.5 x 10 cm per second (7.1 x 1070 feet per day) to a maximum of
8.3x 108 cm per second (2.4 x 1072 feet per day). All the listed analyses were performed on materials
classified as high plasticity clay.

Hydraulic Conductivity from Guelph Borehole Permeameter In-Situ Field Tests

The Guelph permeameter is a constant-head borehole permeameter designed for in-situ use in the
field. The borehole permeameter tests were conducted at 16 locations within and adjacent to the
VCS cooling basin at depths of 5 and 10 feet below pre-construction ground surface for a total of 32
tests. Only 18 of the tests are above the method detection limit (Reference 2.5.4-2). The results of
the borehole permeameter tests are summarized in Table 2.4.12-14. Based on visual classification of
the soils made during borehole preparation, the test results were subdivided into tests performed in
sandy material and tests performed in clay. The field saturated hydraulic conductivity in sandy
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materials (as classified in Reference 2.5.4-2) ranged from 1.44 x 10 cm per second (0.0041 feet per
day) to 9.70 x 104 cm per second (2.75 feet per day), while the tests in clay (as classified in
Reference 2.5.4-2) ranged from 6.94 x 108 cm per second (0.0002 feet per day) to 2.40 x 107 cm
per second (0.0680 feet per day).

The results of the borehole permeameter tests are contoured, including the tests below the method
detection limit, as shown on Figure 2.4.12-23. The results in both the shallow (5 feet below ground
surface) and deep test zones (10 feet below ground surface) show a higher hydraulic conductivity
zone near the center of the cooling basin with lower hydraulic conductivity near the outer margin of
the cooling basin. The following table relates the range of test results to the elevation of the test zone:

Elevation of SP-SC CH or SC
Test (ft) cm/sec ft/day cm/sec ft/day
50-60 9.70x 10 2.75 5.37 x 107-2.40 x 10 | 0.0015-0.0680
60-70 1.44 x 10°-4.00 x 10° | 0.0041-0.1134 | 1.38 x 10°—4.20 x 10* | 0.0053—1.1907
70-80 None None 6.94 x 108-4.73x 10° | 0.0002-0.0134

SC — sandy clay
CH — high plasticity clay
SP-SC — poorly graded sand with clay

2.4.12.2.4.3 Summary of Aquifer Properties

Based on the results of the geotechnical and hydrogeological testing the hydraulic conductivity
values derived from grain size, aquifer pumping tests, and slug tests at the VCS site are considered
to be in agreement within the range of regional hydraulic conductivity values (Reference 2.4.12-16).
Results of the statistical analysis also indicate that the slug tests have the greatest range of hydraulic
conductivity.

e Chicot Aquifer regional values: 11 to 98 feet per day

VVCS pumping test results: 60 to 140 feet per day

VCS slug test results: 0.02 to 164 feet per day

VCS grain size analysis (sand): 11 to 30 feet per day

Guelph permeameter results: less than 3 feet per day

The lower range in the slug test, grain size analysis, and the Guelph permeameter values are up to
three orders of magnitude lower than the regional and VCS pumping test values. This may be due to
the fact that the regional values are based on the probability of water wells being located in the most
permeable sands, while the wells at VCS were of short screen lengths, located in the more
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permeable material within the borehole drilled, regardless if the material is suitable for water
production.

2.4.12.2.5 Hydrogeochemical Characteristics

Regional hydrogeochemical data available for observation wells within 7.5 miles of the VCS site were
obtained from Reference 2.4.12-10 and are presented in Table 2.4.12-15. The analytical data were
compared to EPA Primary and Secondary Drinking Water Standards (Reference 2.4.12-20) and
exceedances are identified on the table. The principal exceedances were for total dissolved solids
and chloride (Secondary Drinking Water Standards). The data indicate that the highest
concentrations of total dissolved solids and chlorides are generally present in the Lissie Formation of
the Chicot Aquifer.

The VCS site-specific hydrogeochemical data are presented in Table 2.4.12-16, and includes 20
samples from the Chicot Aquifer. The analytical data were compared to EPA Primary and Secondary
Drinking Water Standards and the exceedances are identified in the table. The principal exceedances
at the VCS site were total dissolved solids and chloride. The data indicate that total dissolved solids
exceedances are present in the Upper Shallow, Lower Shallow, and Deep aquifers at the VCS site.
Chloride exceedances are present primarily in the Deep aquifer but are also locally present in the
Upper Shallow and Lower Shallow aquifers.

Variations in chemical composition can be used to define hydrochemical facies in the groundwater
system. The hydrochemical facies are classified by the dominant cations and anions in a
groundwater sample. These facies may be shown graphically on a trilinear diagram
(Reference 2.4.12-15). A trilinear diagram showing the regional and VCS site-specific geochemical
data is presented on Figure 2.4.12-24. As depicted in Figure 2.4.12-24, the hydrochemical facies of
the Chicot Aquifer consists predominantly of calcium chloride in the Deep aquifer, and bicarbonate to
chloride anionic range with no dominant cation type in the Upper and Lower Shallow aquifers. The
hydrochemical facies of the Evangeline Aquifer is dominated by the sodium cation, with a range of
anions from bicarbonate to chloride.

The San Antonio River at McFaddin does not exhibit a dominant cation or anion facies. However, the
Guadalupe River at Victoria exhibits a calcium-bicarbonate hydrochemical facies. The difference in
facies between the two rivers may be attributed to the proximity of the sampling location on the
Guadalupe River to the water treatment facility in Victoria.

Comparison of historical and more recent regional hydrogeochemical data presented in
Table 2.4.12-15 indicates a general temporal consistency in groundwater chemistry for the individual
aquifers present in the site area. This suggests that long-term variations in groundwater chemistry
are not likely to occur at the VCS site.
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2.4.12.3 Subsurface Pathways

This section contains an evaluation of subsurface pathways for offsite exposure resulting from a
liquid effluent release at the VCS site. To assist with this evaluation, a groundwater flow model was
developed to assess pre- and post-construction groundwater conditions at the VCS site.

2.4.12.3.1 Groundwater Flow Model

A numerical groundwater flow model was developed to assist with interpretation of the subsurface
hydrogeologic materials and to simulate post-construction groundwater conditions. Modeling efforts
began while the subsurface site investigation was being conducted to provide preliminary estimates
of the cooling basin seepage rate to the subsurface, predicted groundwater elevation in the power
block, and expected post-construction groundwater flow paths using preliminary data evaluations
and assumptions. The groundwater model was refined as subsurface data interpretations and
evaluations were completed. The conclusions of the final groundwater modeling effort are presented
in this subsection. Comparison to the earlier modeling efforts is described in Subsection 2.4.12.3.3.

A three-dimensional, eleven layer VCS groundwater flow model was developed to evaluate potential
impacts on the groundwater flow system from the construction and operation of the cooling basin.
Four specific areas of impact were assessed:

e Seepage rate from the cooling basin into the site groundwater system;
e Post-construction groundwater level in the power block;

e Plant construction dewatering; and

e Postulated, post construction accidental release pathway.

The groundwater flow model is executed under the Visual MODFLOW Version 4.3 environment
developed by Schlumberger Water Services (Reference 2.4.12-21).The program consists of a series
of pre- and post-processors that feed information to various numerical groundwater flow models
developed by others. The groundwater flow model selected for the VCS utilizes a three-dimensional
finite-difference groundwater flow model known as MODFLOW-2000 (Reference 2.4.12-22). A
subsidiary program known as MODPATH (Reference 2.4.12-23) is used to perform particle tracking to
estimate travel time from postulated radwaste accidental release to groundwater within the power
block to the nearest receptor for simulation of the accidental release pathway for radionuclides.

A detailed description of the construction, calibration, and results of the model are included in
Appendix 2.4.12-C. A description of sorption and radioactive decay effects on offsite exposure is
presented in Subsection 2.4.13.
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2.4.12.3.1.1 Groundwater Model Development

Hydrogeologic information for the VCS site was obtained primarily from the site subsurface
investigation program and regional publications and databases to develop a stratigraphic model of
the Chicot Aquifer within the area of the VCS site. Regional groundwater data and VCS site
groundwater level measurements for were used as calibration targets for the groundwater model.

The Chicot Aquifer is subdivided into three saturated sandy zones: the Upper Shallow aquifer, the
Lower Shallow aquifer, and the Deep aquifer. Additionally, a sand layer designated Sand 1 exists
above the saturated zone beneath the cooling basin. These sand units are separated by less
permeable layers of clayey materials. Site borehole log data and borehole geophysical logs were
combined with off-site TWDB driller’s logs to develop a stratigraphic model of the area. The
stratigraphic interpretations were used to create kriged surfaces for each model layer. Where a layer
was missing, a thickness of 1 foot was assigned to the layer, and the properties of the underlying
layer were used.

Eleven layers were chosen to represent the components of the Chicot Aquifer: Sand 1, Upper
Shallow, Lower Shallow, and Deep aquifers (model layers 2, 4, 6, 8 and 10 [layers 8 and 10 represent
the Deep aquifer]) and the interfingering clay layers (model layers 1, 3, 5, 7, 9 and 11) based on the
borehole data. The explicit method of representing a confining layer using a model layer was
selected to represent the confining layers at the VCS site. A single value of hydraulic conductivity
was selected to represent for each sand geotechnical units. Some of the hydraulic conductivity
values were adjusted as part of model calibration to match the observed heads. Other properties
used to support model development include recharge rate, evapotranspiration, and effective porosity.

Model development included a pre-construction site elevation at the power block area at an
approximate elevation of 80 feet. The finished plant grade in the power block area is assumed to be
elevation 95 feet. To the east of the power block, a steep decrease in surface elevation marks the edge
of the Guadalupe River Valley. The surface elevation on the Guadalupe River floodplain is
approximately 15 feet. Local wells are assumed to have average pumping rates of less than 10 gpm,
and are considered to have minimal impact on groundwater levels outside of the immediate area of the
well.

The VCS cooling basin bottom is approximated at an elevation of 69 feet. The water level for the
cooling basin is elevation 90.5 feet. The cooling basin dikes were not considered in the seepage
analysis due to their small size in relation to the cooling basin area. The hydraulic conductivity of the fill
material used in plant construction is assumed to be that of a clean sand and gravel.

The primary zones of concern for VCS cooling basin seepage and excavation dewatering are Sand 1
and the Upper Shallow aquifer. Sand 1 is unsaturated in the pre-construction groundwater flow
system.
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2.4.12.3.1.2 Numerical Model

The model area was established to take advantage of natural boundary conditions in the site area.
The Guadalupe and San Antonio Rivers, the Victoria Barge Canal, and Coleto Creek form physical
boundaries along the north, east, west, and south perimeters of the model domain. Groundwater flow
directions are interpreted as generally west to east across the VCS site, based on the regional
potentiometric surface. Pre-construction groundwater discharge is interpreted to occur on the west
side of the Guadalupe River valley into Linn Lake and a series of sloughs that run along the west side
of the valley.

The model grid consists of 189 columns, 193 rows, and 11 layers. Grid spacing ranges from 500 feet
at the edges to 250 feet in the power block area. Figure 2.4.12-25 is a plan view of model domain
showing the grid and calibration wells. Figure 2.4.12-26 shows a west to east cross-section through
the model, passing through the proposed power block area.

A layer type is defined for each layer in the model. The layer type represents the hydrogeologic
conditions anticipated for each layer. For the VCS model, two layer types are used Type 0 (Confined
where the transmissivity and storage coefficient are constant throughout the simulation) and Type 3
(Confined/Unconfined, with variable storage coefficient and transmissivity). Layer type 3 was
assigned to all layers in the pre-construction model to represent the variable conditions in these
layers. Layer type 0 was applied to model layers 4 through 11 in the post-construction model
simulations representing the relatively constant confined conditions present in these layers. The
MODFLOW default method for assigning inter-block transmissivity using the harmonic mean is used
for all layers.

The solver used in the model is the algebraic multigrid (SAMG) solver. The configuration of the model
requires the use of the re-wetting function to saturate unsaturated cells in the model.

2.4.12.3.1.3 Boundary Conditions

The pre-construction model boundary conditions are discussed in Appendix 2.4.12-C and are
summarized as follows.

Recharge boundary conditions was assigned to the uppermost active model cell. Two zones of
recharge were used for pre-construction conditions to represent areas overlain by clay or sandy
deposits. These values were adjusted during calibration.

The evapotranspiration (ET) boundary condition was assigned as a single zone. An extinction depth of
5 feet was used to represent the maximum root penetration depth. It should be noted that Visual
MODFLOW stops ET if the groundwater level is below the extinction depth or below the bottom of layer
1 as further explained in Appendix 2.4.12-C.
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A constant head boundary was assigned to represent Linn Lake in the model. The lake is represented
by an elevation head of 10 feet.

A general head boundary was assigned along the west central and northwestern edge of model to
represent regional inflow of groundwater in the Upper Shallow aquifer (layer 4), the Lower Shallow
aquifer (layer 6), and in the Deep aquifer (layer 8 and layer 10).

Drain boundaries were assigned in layer 1 and layer 2 along Kuy and Dry Kuy Creeks, other unnamed
creeks and streams adjacent to the VCS site, and on the Guadalupe River Valley slope to the east of
the proposed cooling basin to simulate seepage areas. Drain boundaries were assigned along Kuy
Creek from its confluence with Dry Kuy Creek to its confluence with the Guadalupe River to simulate
seepage from layer 3 in this area.

River boundaries were assigned as discussed in Appendix 2.4.12-C for the Guadalupe River, San
Antonio River, Coleto Creek, Black Bayou, and the Victoria Barge Canal.

2.4.12.3.1.4 Model Calibration

Model calibration involved adjustment of uncertain input parameters to obtain the best match
between observed and simulated groundwater levels and the lowest water balance error. The input
parameters with the most uncertainty are the recharge rate, because this value is based on regional
observations rather than site-specific measurements, and hydraulic conductivity. The model was
calibrated by systematically varying these parameters over a plausible range to determine the values
that yielded the best model fit to the observed potentiometric head data.

The model calibration process was accomplished in two stages. The first stage involved adjusting the
recharge and hydraulic conductivity to obtain the best match between simulated and observed
heads. Review of the stratigraphic model within the Guadalupe River Valley suggests that the clay
layers (model layers 7 and 9) may have been eroded and replaced with more permeable valley fill
deposits. Using the hydraulic conductivity of the underlying sand, the areas of layers 7 and 9 were
revised from the original conceptual model within the Guadalupe River Valley, from south of the
confluence with Coleto Creek to the southern edge of the model. This allowed the Deep aquifer to be
hydraulically connected with the overlying river and constant head boundaries in layer 6 (Lower
Shallow aquifer). This first stage of calibration produced very good agreement between simulated
and observed heads in layers 6, 8, and 10 (or the Lower Shallow and Deep aquifers); however layer
4 heads (Upper Shallow aquifer) did not meet the calibration criteria.

The second stage of calibration focused on layer 4 using an automated calibration program called
PEST (Parameter ESTimation) (Reference 2.4.12-24). This program is part of the Visual MODFLOW
program package. The PEST program adjusts model parameters until the fit between model output
(head) and field observations is optimized. For the VCS groundwater model, the program was
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constrained to vary only the hydraulic conductivity values for the Upper Shallow aquifer sand in layer 4.
The resulting hydraulic conductivity value was used in the model to finalize the calibration. This stage of
the calibration process was performed in lieu of a calibration sensitivity analysis.

2.4.12.3.2 Post-Construction Model Simulations

The predictive simulations performed with the calibrated groundwater flow model include estimation
of cooling basin seepage, the amount of water removed during power block dewatering, and
simulation of a post-construction accidental release of radioactive liquid effluent to groundwater. The
following adjustments were made to the pre-construction model for the post-construction conditions:

e Surface elevations within the power block were set to an elevation of 95 feet and within the
cooling basin, the surface elevations were set to elevation 69 feet. Areas within the cooling
basin where layer 1 was 1 foot in thickness (surficial clay absent as a result of excavation or
erosion) were assigned a hydraulic conductivity of the underlying sand.

e Permeable backfill and inactive model cells were added to the power block area to represent
backfill around buildings and the building locations, respectively.

2.4.12.3.2.1 Cooling Basin Seepage

Cooling basin seepage was simulated using the river boundary condition to represent the basin. The
river stage for the boundary was set at an elevation of 90.5 feet with the riverbed bottom at an elevation
of 69 feet. The riverbed conductance is based on a 2-foot thick sediment layer with a vertical hydraulic
conductivity values equivalent to sand (34 feet/day) and a channel width equal to the model cell.

In addition to the cooling basin, the post-construction power block conditions were also simulated.
Postulated buildings within the power block area were represented by inactive model cells, which
were surrounded by cells with permeable backfill. A power block area recharge rate of 0.8 inch per
year was assigned to cells not occupied by buildings and a recharge rate of 0 inch per year was
assigned within the cooling basin. The power block area backfill is assumed to be approximately 5
times more permeable than the natural sand units, however mitigating surface features such as finish
grading to assure overland flow rather than ponding, storm drains to conduct surface drainage, and
vegetation control are assumed to reduce the amount of infiltration through the backfill.

Cooling basin seepage was evaluated by looking at the flow budget in subareas of the model domain.
The simulation results indicate an estimated 3930 gpm seepage rate from the cooling basin. The
primary impacts of the cooling basin seepage appear to be restricted to the adjacent creeks and seeps.
There appears to be minimal impact on Black Bayou, Linn Lake, and the Guadalupe River. Kuy Creek,
Dry Kuy Creek, and the downgradient seeps show more than two orders of magnitude increase in
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base flow (contribution from groundwater). Table 2.4.12-17 provides pre- and post- construction
cooling basin seepage estimates.

Another impact of cooling basin seepage would be to raise groundwater levels beneath the power
block. Figure 2.4.12-27 presents a simulated potentiometric surface map in model layer 2
(geotechnical Sand 1) in the power block area. The map indicates that groundwater levels are
predicted to rise after filling the cooling basin. However, the permeable backfill around the power
block buildings provides a pathway for vertical flow to bypass the underlying clay layers and enter the
more permeable sands of the Lower Shallow aquifer. The maximum predicted groundwater elevation
in the power block area is at approximately 85 feet. Figure 2.4.12-28 presents the simulated
potentiometric surface surrounding the cooling basin in layer 2. The design of the cooling basin may
include additional structures (such as drainage ditches, sand drains, and relief wells) if lowering of the
groundwater table is required at areas adjacent to the cooling basin.

A sensitivity analysis was performed on uncertain parameters associated with cooling basin
seepage. The two primary uncertainties are the conductance of the cooling basin river boundary and
the vertical hydraulic conductivity of the natural material underlying the cooling basin.

The vertical hydraulic conductivity of the sediment was assumed to be 34 feet per day for the base
case, which represents a relatively clean sand. A more likely sediment composition would be that of a
silty sand (due to sedimentation and chemical precipitation in the bottom of the operated basin), with
a hydraulic conductivity approximately an order of magnitude lower (3.4 feet per day). The first
sensitivity case uses this lower hydraulic conductivity to estimate seepage from the cooling basin.

A second sensitivity case involves uncertainty regarding the hydraulic conductivity of the clay in
model layer 1. Exposure to repeated wetting and drying cycles could result in a higher hydraulic
conductivity of the surficial materials. An order of magnitude increase in vertical hydraulic
conductivity (0.6 foot per day) of the clay in layer 1 is assumed for the second sensitivity case.

Appendix 2.4.12-C presents the results of the sensitivity analysis by comparing the base case seepage
rate described above with two sensitivity cases. Both cases appear to be relatively insensitive, less
than 15 percent change in seepage for an order of magnitude change in parameter. The value selected
for the hydraulic conductivity of the layer 1 clay in the base case represents the maximum value from
the Guelph Permeameter testing and therefore would provide an upper bound for the hydraulic
conductivity in the clay.

2.4.12.3.2.2 Power Block Area Construction Dewatering Effects

Construction dewatering will be required when constructing the plant because the excavations for the
deeper building foundations will extend to an estimated elevation of —15 feet, which is in the Lower
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Shallow aquifer (model layer 6). The Lower Shallow aquifer is assumed to be dewatered to the
approximate bottom of the aquifer at an elevation or approximately —20 feet.

Two dewatering scenarios were considered:

e Pre-construction groundwater conditions (cooling basin empty) with dewatering the entire
power block area; and

e Post-construction groundwater conditions (cooling basin full) with dewatering the entire
power block area.

These scenarios were evaluated because the scheduling of the construction activities is still in the
planning stage. Both scenarios were simulated by constant head boundaries representing the
excavation in model layers 4 and 6 and in the post-construction scenario, model layer 2.

Appendix 2.4.12-C presents the results of the simulations. Dewatering pumping (flow) rates ranged
from approximately 990 to 1840 gpm. The finalization of the excavation and dewatering scheme (areal
extent, depth, and construction schedule) will be evaluated once a reactor vendor has been selected,
during the COL application stage.

2.4.12.3.2.3 Simulation of Accidental Release Pathway

The groundwater flow system downgradient of the power block was evaluated to identify potential
exposure points from an accidental release of radionuclides to groundwater. The release is
postulated to occur below the basement of a radwaste building in the backfill present in model layer 4
(Upper Shallow aquifer). The release was simulated by placing particles in the power block backfill.
The movement of these particles was calculated using MODPATH, which is a companion program to
MODFLOW, that uses its output to perform the particle tracking. Four particle release scenarios are
considered:

e No pumping;

e With a hypothetical domestic well pumping on the north site boundary (approximately
4500 feet from the release);

e With a hypothetical domestic well pumping on the west site boundary (approximately
3800 feet from the release); and

e With a hypothetical domestic well pumping on the east site boundary (approximately 11,000
feet from the release).
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The hypothetical domestic wells are screened to fully penetrate model layer 6 (Lower Shallow aquifer),
which is the uppermost aquifer used for water supply in the site area. The wells were pumped at a
simulated rate of 50 gpm, which is considered the maximum practical pumping rate for the Lower
Shallow aquifer within the site vicinity.

Appendix 2.4.12-C presents a summary of the travel times from the release point to the exposure point
at the property boundary as derived from the particle tracking. The results of the particle tracking
indicate a travel time of approximately 41,000 days (110 years) to eastern site boundary.

Figure 2.4.12-29 presents the particle track pathways for scenario 1 (without pumping). The particle
tracks for the pumping scenarios and a cross-sectional representation are provided in
Appendix 2.4.12-C. Modeling results indicates that when the particles are released into the fill they
migrate down through the fill into model layer 6 (Lower Shallow aquifer) and then travel laterally
toward the east or vertically to model layer 8 (Deep aquifer). The particles eventually discharge into
Linn Lake, the Guadalupe River, or the Victoria Barge Canal. None of the pumping scenarios result in
capture of particles by the pumping wells. The primary influence of the off-site pumping is to locally
divert the particle tracks toward the north prior to the particle continuing to the eastern site boundary.

2.4.12.3.3 Groundwater Modeling Summary and Conclusions

A three-dimensional eleven layer groundwater flow model was developed and calibrated to evaluate
groundwater level and flow changes associated with the operation of a cooling basin at the VCS site,
with dewatering of site excavations, and to assess the impacts of post-construction conditions on the
accidental release and transport of radionuclides in groundwater. Specific findings of the modeling
effort include:

e The groundwater levels in the power block area are predicted to be elevation 85 feet or
approximately ten feet below the final plant grade of elevation 95 feet.

e The filling of the cooling basin to an elevation 90.5 feet is predicted to raise groundwater
levels beneath the site to a point where the currently unsaturated sand layer referred to as
the Sand 1 geotechnical unit becomes saturated.

e Seepage from the cooling basin is predicted to increase groundwater contributions (base
flow) to Kuy and Dry Kuy Creeks and seeps to the north and east of the VCS site. Seepage
from the cooling basin is estimated to be approximately 3930 gpm.

e Seepage from the cooling basin is also predicted to alter the groundwater flow directions in
the site area, particularly in the power block area.
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Construction dewatering scenarios were simulated with the cooling basin empty and full with
an estimated range of pumping rates between 990 (empty) and 1840 gpm (full).

Particle tracking suggests that the closest receptor for an accidental release from postulated
radwaste buildings would be the eastern property boundary for the VCS site. Pumping of
hypothetical domestic wells along property boundaries did not result in the capture of or
significant changes in the flow path of any released particles. The shortest travel time is
approximately 41,000 days (110 years) to the eastern site boundary.

As mentioned in Subsection 2.4.12.3.1, an earlier numerical groundwater flow model was developed
as the subsurface information was being interpreted. The model consisted of seven model layers and
the model boundaries were closer to the VCS site than that used for the final modeling effort. The
predominant difference between the final model and the earlier model is that the earlier model was
developed with the following:

Each subsurface model layer had a fixed thickness in the model domain.

The top 50 feet of the subsurface (layer 1) was treated as sand. Model layer 2 was
interpreted to be a 20 foot clay layer separating model layer 1 from model layer 3 (Upper
Shallow aquifer). The remaining modeling layers were an intervening clay layers separated
by aquifer sand layers (the Lower Shallow aquifer and the Deep aquifer).

The eastern edge of the model domain terminated at the edge of the western edge of the
Guadalupe River valley flood plain.

Post-construction simulations utilizing this earlier modeling configuration are summarized as follows:

The groundwater level in the power block area was predicted to be at an elevation of about
85 feet, which is the same predicted groundwater level obtained from the most recent model.

Seepage from the cooling basin was estimated to be approximately 5700 gpm. The seepage
from the cooling basin was predicted to increase groundwater contributions to the Guadalupe
and San Antonio River valleys, and Kuy and Dry Kuy creeks by as much as 15 times the pre-
construction amounts.

Dewatering rates were less than 1000 gpm.

Particle tracks from the power block area suggested a northeasterly groundwater flow
direction.

The results of the final modeling effort have been incorporated into the ESP unless otherwise stated.
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2.4.12.4 Monitoring or Safeguard Requirements

Groundwater level monitoring at the VCS site is being implemented through the use of the
groundwater observation wells installed in 2007 and 2008 for the site subsurface investigation.

As part of the detailed design at the COL stage for VCS, the groundwater monitoring well network
and environmental monitoring program will be evaluated with respect to the Nuclear Energy Institute
Groundwater Protection Initiative (NEI 07-07) (Reference 2.4.12-27) and 10 CFR 20.1406 to
determine if any modifications are required to adequately monitor plant effects on the groundwater.
Some of the existing VCS observation wells are expected to be taken out of service before
construction activities begin in order to avoid their inadvertent destruction. For long-term groundwater
monitoring purposes, the remaining observation well network will be evaluated to determine the need
for replacement wells. The evaluation will form the basis for the groundwater monitoring program
described in the following paragraphs. Considerations to revise the site groundwater monitoring
program will include the following components:

e Evangeline Aquifer: Periodic water level measurements in deep observation wells, and
geochemical sampling and analysis of onsite production wells would detect changes in the
Evangeline Aquifer that may impact groundwater supply availability or the accident release
analysis.

e Chicot Aquifer: Periodic water level measurements in the Upper Shallow, Lower Shallow, and
Deep aquifer zone observation wells and collection of geochemical samples and analysis will
be performed in selected observation wells. The water level monitoring program objective is
to detect changes in flow patterns in the aquifer zones of interest that might impact accident
analysis and would track temporal trends in groundwater levels that might impact structural
stability.

e Operational Monitoring: The process and effluent monitoring program and implementation
schedule will be described at the COL stage.

Groundwater level measurements in the Chicot Aquifer observation wells would be collected during
construction and after plant startup. Selection of observation wells to be included in the program will
be made before the start of operation. The selection process will be based on well condition and
position relative to plant site and other observation wells to provide optimal spatial distribution for
potentiometric map preparation and vertical hydraulic gradient assessment. Additionally, the long-
term viability of the observation wells (i.e., the likelihood that the well will survive construction
activities) will be considered in the selection process. Monitoring frequency and duration will be
determined during detailed design at the COL stage.
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Geochemical sampling and analysis in the Chicot and Evangeline aquifers would be performed
during construction and after startup. Analysis may include field parameters (pH, temperature,
specific conductance, oxidation-reduction potential, and dissolved oxygen), major cations, major
anions, total dissolved solids, and silica. Sampling would be performed in site production wells and
selected observation wells. The observation wells to be sampled, the sampling frequency, and the
sampling duration would be determined during detailed design at the COL stage.

Safeguards will be used to minimize the potential for adverse impacts to the groundwater by
construction and operation of the new units. These safeguards would include the use of lined
containment structures around storage tanks (where appropriate) and hazardous materials storage
areas, emergency cleanup procedures to capture and remove surface contaminants, and other
measures deemed necessary to prevent or minimize adverse impacts to the groundwater beneath
the VCS site.

2.4.12.5 Site Characteristics for Subsurface Hydrostatic Loading

Subsurface hydrostatic loading estimates for plant structures at the VCS site were evaluated using a
conservative maximum groundwater level of 2 feet below final plant grade (a hypothetical reactor
DCD requirement). This corresponds to a maximum groundwater elevation at the VCS of 93 feet
based on a final plant grade elevation of 95 feet at the power block area. The maximum hydrostatic
loading is estimated using the following formula:

Pw = Zw X Py
Where,
p,» = hydrostatic pressure (pounds per square foot)

z,, = depth below groundwater level (feet)

7,» = unit weight of water (62.4 pounds per cubic foot)

Figure 2.4.12-30 presents a graph of building elevation versus hydrostatic pressure. Three lines are
provided on the graph: the first representing the hydrostatic pressure using a maximum groundwater
level of 2 feet below post-construction plant grade; the second representing the hydrostatic pressure
using the maximum observed groundwater level in the power block area elevation 48.47 feet from
observation well OW-2253U on January 30, 2008 from Table 2.4.12-6; and the third representing the
hydrostatic pressure using the predicted maximum groundwater level in the power block area after
the cooling basin is filled; groundwater elevation of 85 feet.

Temporary perimeter dewatering will be required to maintain dry excavations for the construction of
the required foundations for the VCS plant structures. Typical dewatering systems for this type of cut
and fill excavation would consist of a combination of deep wells, well points, and open pumping from
sumps within the excavation. The deep wells and well points would control lateral and vertical inflow
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and assist in removing water stored within the excavation area. The open pumping system would
remove precipitation runoff, and other surface inflow to the excavation.

To prevent uplift of foundation soils in the open excavation, groundwater levels will be maintained
approximately 3 to 5 feet below the bottom of the deepest excavation until the foundations are in
place. Dewatering rates for a single excavation are expected to range from approximately 990 to
1840 gpm for the different dewatering scenarios as described in Subsection 2.4.12.3.2.2.
Alternatives that could reduce the amount of water to be removed include various types of cutoff
walls. Cutoff walls could include a slurry wall, grout curtain, or sheet-pile wall. Some dewatering
would still need to be performed to remove groundwater in storage, precipitation runoff, and vertical
inflow.

After the completion of backfilling around the structures, groundwater levels will be allowed to rise in
a controlled manner to prevent rapid hydrostatic pressure buildup or damage to the subsurface
backfill materials.

24126 References

2.4.121 Bureau of Economic Geology, Physiographic Map of Texas, The University of
Texas, 1996. Available at http://www.beg.utexas.edu/UTopia/images/
pagesizemaps/physiography.pdf, accessed June 6, 2008.

2.4.12-2 Uddameri, Venkatesh, Technical Elements Required for the Victoria County
Groundwater Conservation District, submitted to Victoria County Groundwater
Conservation District, Department of Environmental Engineering, Texas A&M
University-Kingsville, January 30, 2008.

2.4.12-3 Ryder, P.D., U.S. Geological Survey (USGS), Ground Water Atlas of the United
States: Oklahoma, Texas, HA 730-E, 1996. Available at http://
capp.water.usgs.gov/gwa/ch_e/ index.html.

2.4.12-4 Texas Water Development Board (TWDB), Major Aquifers of Texas, Updated
December 2006. Available at http://www.twdb.state.tx.us/mapping/index.asp/,
accessed January,10, 2010.

2.4.12-5 Baker, E.T., Jr., Texas Department of Water Resources (TDWR), Stratigraphic and
Hydrogeologic Framework of Part of the Coastal Plain of Texas, Report 236, July
1979, Available at http://www.twdb.state.tx.us/publications/reports/
GroundWaterReports/GWReports.

2.4.12-6 Chowdhury, A.H., Boghici, R., and Hopkins, J., Texas Water Development Board
(TWDB), “Chapter 5: Hydrochemistry, Salinity Distribution, and Trace
Constituents: Implications for Salinity Sources, Geochemical Evolution, and Flow

2.4.12-41 Revision 0



Victoria County Station
ESP Application
Part 2 — Site Safety Analysis Report

2.4.12-7

2.4.12-8

2.4.12-9

2.4.12-10

2.4.12-11

241212

2.4.12-13

2.4.12-14

2.4.12-15

2.4.12-16

Systems Characterization, Gulf Coast Aquifer, Texas,” Aquifers of the Gulf Coast
of Texas, Report 365, February 2006. Available at http://www.twdb.state.tx.us/
publications/reports/GroundWaterReports/GWReports/R365/AGCindex.htm.

U.S. Environmental Protection Agency (EPA), Region VI Sole Source Aquifer
Map. Available at http://www.epa.gov/region6/6wqg/swp/ssa/maps.htm, accessed
June 6, 2008.

Chowdhury, A.H. and Turco, M.J., Texas Water Development Board (TWDB),
“Chapter 2: Geology of the Gulf Coast Aquifer, Texas,” Aquifers of the Gulf Coast
of Texas, Report 365, February 2006. Available at http://www.twdb.state.tx.us/
publications/reports/GroundWaterReports/GWReports/R365/AGCindex.htm.

U.S. Environmental Protection Agency (EPA), Safe Drinking Water Information
System. Available at http://oaspub.epa.gov/, accessed May 20, 2009.

Texas Water Development Board (TWDB), Texas Water Development Board
Water Information Integration and Dissemination System. Available at http://
wiid.twdb.state.tx.us/, accessed May 20, 2009.

Texas Water Development Board (TWDB), Historical Water Use Information.
Available at http://www.twdb.state.tx.us/wushistorical, accessed May 21, 2009.

Texas Water Development Board (TWDB), 2006 South Central Texas Regional
Water Plan, 2006. Available at http://www.twdb.state.tx.us/RWPG/2006_RWP/
RegionL/Volume%201/06%20-%20Executive%20Summary.pdf.

Uddameri, Venkatesh, Stakeholder Approach for Estimating Groundwater
Availability in Victoria County Groundwater Conservation District, submitted to
Victoria County Groundwater Conservation District, Department of Environmental
Engineering, Texas A&M University-Kingsville, February 1, 2008.

Chowdhury, A.H., Wade, S., Mace, R.E., and Ridgeway, C., Groundwater
Availability Modeling Section, Texas Water Development Board (TWDB),
Groundwater Availability Model of the Central Gulf Coast Aquifer System:
Numerical Simulations through 1999, Austin, Texas, 2004.

Fetter, C.W., Applied Hydrogeology, second edition, McMillan Publishing
Company, New York, 1988.

Young, S.C., Knox, P.R., Budge, T., Kelley, V., Deeds, N., Galloway, W.E., and
Baker, E.T., Texas Water Development Board (TWDB), “Chapter 6: Stratigraphy,
Lithology, and Hydraulic Properties of the Chicot and Evangeline Aquifers in the
LWSP Study Area, Central Texas Coast,” Aquifers of the Gulf Coast of Texas,
Report 365, February 2006. Available at http://www.twdb.state.tx.us/publications/
reports/GroundWaterReports/GWReports/R365/AGCindex.htm.

2.4.12-42 Revision 0



Victoria County Station
ESP Application
Part 2 — Site Safety Analysis Report

2.4.12-17

2.4.12-18

2.4.12-19

2.4.12-20

2.4.12-21

2.4.12-22

2.4.12-23

2.4.12-24

2.4.12-25

2.4.12-26

2.4.12-27

U.S. Army Corps of Engineers, Soils and Geology Procedures for Foundation
Design of Building and Other Structures (Except Hydraulic Structures),
Department of Defense, Unified Facilities Criteria, UFC 3-220-03FA,

January 14, 2004.

Davis, S.N, and DeWiest, R.J.M., Hydrogeology, John Wiley & Sons, Inc., New
York, 1966.

Kresic, N., Quantitative Solutions in Hydrogeology and Groundwater Modeling,
CRC Lewis Publishers, Boca Raton, Florida, 1997.

U.S. Environmental Protection Agency (EPA), Drinking Water Contaminants.
Available at http://www.epa.gov/safewater/contaminants/index.html, June 6, 2008.

Schlumberger Water Services, Visual MODFLOW v. 4.3 User’s Manual, Waterloo,
Ontario, Canada, 2008.

Harbaugh, A.W., Banta, E.R., Hill, M.C., and McDonald, M.G., MODFLOW-2000
The U.S. Geological Survey Modular Ground-Water Model — User Guide to
Modularization Concepts and the Ground-Water Flow Process, U.S. Geological
Survey Open-File Report 00-92, Reston, Virginia, 2000.

Pollock, D.W., User’s Guide for MODPATH/MODPATH-PLOT, version 3: A
Particle Tracking Post-Processing Package for MODFLOW, the U.S. Geological
Survey Finite-Difference Ground-Water Flow Model, U.S. Geological Survey
Open-File Report 94-464, Reston Virginia, 1994

Watermark Numerical Computing and Waterloo Hydrogeologic Inc., User’s
Manual for WinPEST, Waterloo Hydrogeologic Inc., Waterloo, Ontario, Canada,
1999.

Victoria County Groundwater Conservation District (VCGCD), District
Management Plan, VCGCD Adoption: October 24, 2008, TWDB Administrative
Approval: December 22, 2008.

Victoria County Groundwater Conservation District (VCGCD), Rules of Victoria
County Groundwater Conservation District, Adopted: October 3, 2008, Effective:
December 22, 2008.

Nuclear Energy Institute, Industry Ground Water Protection Initiative—Final
Guidance Document, NEI 07-07 [Final], Washington D.C., August 2007.

2.4.12-43 Revision 0



Victoria County Station
ESP Application
Part 2 — Site Safety Analysis Report

Table 2.4.12-1 (Sheet 1 of 3)
Observation Well Construction Details

Top of Casing Well Top of Bottom Bottom of Top of Bottom of
Well Hydrogeologic | Northing Easting Elevation Diameter | Well Depth | Screen |of Screen| Top of Screen Screen Filter Pack | Filter Pack
Number(@ Unit (ft)(®) (f)® | (ft NAVD 88)®) |  (in) (ft bgs) | (ft bgs)(© | (ft bgs)(© | (ft NAVD 88)(©) | (ft NAVD 88)¢) | (ft bgs) (ft bgs)
OW-01L Lower Shallow | 13404252.09 | 2606686.52 73.74 2 111 100 110 —26.26 -36.26 95 113
Oow-01U Upper Shallow | 13404253.64 | 2606666.85 73.65 2 61 50 60 23.65 13.65 45 63
OW-02L Lower Shallow 13411520.51 | 2607869.30 76.53 2 109 98 108 -21.47 -31.47 93 112
Ow-02U Upper Shallow 13411502.39 | 2607862.19 76.74 2 64 53 63 23.74 13.74 48 66
OW-03L Lower Shallow | 13414918.69 | 2609286.61 76.67 2 98 87 97 -10.33 -20.33 82 100
OW-03U Upper Shallow | 13414934.48 | 2609294.86 77.05 2 54 43 53 34.05 24.05 38 56
OW-04L Lower Shallow | 13414268.74 | 2607440.23 80.67 2 111 100 110 -19.33 -29.33 95 113
OwW-04U Upper Shallow | 13414280.51 | 2607428.57 81.08 2 86 75 85 6.08 -3.92 70 88
OW-05L Deep 13414774.22 | 2605813.28 79.90 2 131 120 130 -40.10 -50.10 115 135
OW-05U Upper Shallow | 13414770.21 | 2605832.08 79.55 2 57 46 56 33.55 23.55 41 60
OW-06L Lower Shallow | 13415889.64 | 2604964.90 81.55 2 96 85 95 -3.45 -13.45 80 99
OW-06U Upper Shallow | 13415875.58 | 2604966.94 80.77 2 64 53 63 27.77 17.77 48 66
OW-07L Deep 13418420.52 | 2606531.28 79.04 4 124 113 123 -33.96 —43.96 108 127
Oow-07U Upper Shallow | 13418421.40 | 2606542.01 79.02 2 64 53 63 26.02 16.02 48 66
OW-08L Deep 13415818.85 | 2598942.49 84.07 4 138 127 137 —42.93 -52.93 122 140
OW-08U Lower Shallow | 13415801.21 | 2598934.58 83.88 2 101 90 100 -6.12 -16.12 85 103
OW-09L Deep 13414937.42 | 2604893.58 80.00 2 121 110 120 -30.00 —40.00 105 125
OW-09U Upper Shallow | 13414956.05 | 2604894.51 79.24 2 61 50 60 29.24 19.24 45 61
OW-10L Deep 13418486.44 | 2604760.99 79.88 2 138 127 137 —47.12 -57.12 122 141
OwW-10U Upper Shallow | 13418474.37 | 2604768.43 79.53 2 59 48 58 31.53 21.53 43 62
OW-2150L Deep 13412552.91 | 2599585.12 82.45 2 151.15 140 150 -57.55 -67.55 135 152
OW-2150U Upper Shallow | 13412568.08 | 2599582.77 82.78 2 66.15 55 65 27.78 17.78 50 67
OW-2169L Lower Shallow | 13412356.74 | 2599930.20 81.72 2 101 90 100 -8.28 -18.28 85 102
OW-2169U Upper Shallow | 13412343.77 | 2599945.85 81.77 2 66 55 65 26.77 16.77 50 67
OW-2181L Lower Shallow | 13412138.42 | 2600071.96 81.32 2 101 90 100 -8.68 —-18.68 85 102
Ow-2181U Upper Shallow | 13412147.38 | 2600052.86 81.31 2 51 40 50 41.31 31.31 35 52
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Table 2.4.12-1 (Sheet 2 of 3)
Observation Well Construction Details

Top of Casing Well Top of Bottom Bottom of Top of Bottom of
Well Hydrogeologic | Northing Easting Elevation Diameter | Well Depth | Screen |of Screen| Top of Screen Screen Filter Pack | Filter Pack
Number(@ Unit (ft)(®) (f)® | (ft NAVD 88)®) |  (in) (ft bgs) | (ft bgs)(© | (ft bgs)(© | (ft NAVD 88)(°) | (ft NAVD 88)¢) | (ft bgs) (ft bgs)
OW-2185L Lower Shallow | 13412314.47 | 2600815.69 81.36 2 101 90 100 —8.64 -18.64 85 102
OW-2185U Upper Shallow | 13412328.07 | 2600801.11 81.45 2 76 65 75 16.45 6.45 60 77
OW-2253L Deep 13413584.76 | 2600494.74 82.82 2 146 135 145 -52.34 -62.34 130 147
OW-2253U Upper Shallow | 13413591.55 | 2600474.37 82.66 2 66 55 65 27.82 17.82 50 67
OW-2269L Deep 13413123.29 | 2600574.23 82.55 2 141.15 130 140 —47.45 -57.45 125 143
OW-2269U Lower Shallow | 13413110.10 | 2600589.08 82.43 2 91.15 80 90 2.43 -7.57 75 92
OW-2284 L Lower Shallow | 13413063.71 | 2600939.04 82.74 2 111.06 100 110 -17.26 —27.26 95 112
Ow-2284 U Upper Shallow | 13413055.14 | 2600956.60 82.62 2 76.07 65 75 17.62 7.62 60 77
OW-2301 L Deep 13414429.77 | 2596268.29 83.19 2 141 130 140 -46.81 -56.81 125 142
OW-2301 U Upper Shallow | 13414430.08 | 2596288.46 83.27 2 61 50 60 33.27 23.27 45 62
OW-2302 L Deep 13407382.11 | 2598388.94 81.95 2 151 140 150 -58.05 —68.05 135 152
OWw-2302 U Lower Shallow | 13407361.50 | 2598388.47 81.99 2 96 85 95 -3.01 -13.01 80 97
OW-2304 L Lower Shallow | 13396528.12 | 2608678.06 69.73 2 96 85 95 -15.27 -25.27 80 97
OW-2304 U Upper Shallow | 13396542.39 | 2608679.35 70.10 2 51 40 50 30.10 20.10 35 52
OW-2307 L Lower Shallow | 13420879.09 | 2603152.12 78.56 2 1M1 100 110 -21.44 -31.44 95 112
OW-2307 U Upper Shallow | 13420896.73 | 2603164.23 78.59 2 66 52 62 26.59 16.59 47 67
OW-2319 L Deep 13403611.30 | 2603051.83 76.05 2 156 145 155 —68.95 -78.95 140 157
Ow-2319 U Lower Shallow | 13403590.40 | 2603046.21 75.97 2 96 85 95 -9.03 -19.03 80 97
OW-2320 L Deep 13407580.88 | 2606834.36 73.19 2 151 140 150 —66.81 —76.81 135 152
Ow-2320 U Lower Shallow | 13407569.51 | 2606849.70 73.50 2 1M1 100 110 —26.50 -36.50 95 112
OW-2321 L Deep 13410955.46 | 2610027.59 73.54 2 151 140 150 —66.46 -76.46 135 152
OWwW-2321 U Lower Shallow | 13410943.58 | 2610040.96 73.27 2 1M 100 110 —26.73 -36.73 95 112
OW-2324 L Deep 13416300.52 | 2612217.00 26.27 2 126 115 125 -88.73 -98.73 110 127
OW-2324 U Lower Shallow | 13416316.54 | 2612203.23 26.17 2 46 35 45 -8.83 -18.83 30 47
OW-2348 L Deep 13409617.75 | 2621644.36 52.70 2 145 134 144 -81.30 -91.30 129 146
OW-2348 U Lower Shallow | 13409636.31 | 2621660.58 52.12 2 81 70 80 -17.88 —27.88 65 82
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Table 2.4.12-1 (Sheet 3 of 3)
Observation Well Construction Details

Top of Casing Well Top of Bottom Bottom of Top of Bottom of
Well Hydrogeologic | Northing Easting Elevation Diameter | Well Depth | Screen |of Screen| Top of Screen Screen Filter Pack | Filter Pack
Number(@ Unit (ft)(®) (f)® | (ft NAVD 88)®) |  (in) (ft bgs) | (ft bgs)(© | (ft bgs)(© | (ft NAVD 88)(°) | (ft NAVD 88)¢) | (ft bgs) (ft bgs)
OW-2352 L Lower Shallow | 13402468.45 | 2617518.54 64.60 2 91 80 90 -15.40 -25.40 75 92
OW-2352 U Upper Shallow | 13402470.61 | 2617538.69 64.47 2 56 45 55 19.47 9.47 40 57
TW-2320 Upper Shallow | 13407428.59 | 2607105.51 72.72 6 82 55(d) 80 17.729) -7.289 50 82
OW-2320 U1 Upper Shallow | 13407445.66 | 2607080.05 72.90 2 81 60 80 12.90 -7.10 55 82
OW-2320 U2 Upper Shallow | 13407436.76 | 2607093.25 72.92 2 81 60 80 12.92 -7.08 55 82
OW-2320 U3 Upper Shallow | 13407448.17 | 2607121.37 72.84 2 81 60 80 12.84 -7.16 55 82
OW-2320 U4 Upper Shallow | 13407466.49 | 2607138.42 72.91 2 81 60 80 12.91 -7.09 55 82
TW-2359 Deep 13417241.41 | 2605450.48 79.88 6 182 150 180 -70.12 -100.12 145 182
OW-2359 L1 Deep 13417263.65 | 2605470.56 79.36 2 176 155 175 -75.64 -95.64 150 177
OW-2359 L2 Deep 13417259.76 | 2605433.37 78.93 2 176 155 175 -76.07 -96.07 150 177
OW-2359 L3 Deep 13417278.58 | 2605416.18 78.83 2 176 155 175 -76.17 -96.17 150 177
OW-2359 U1 Lower Shallow | 13417252.64 | 2605460.64 79.29 2 96 85 95 -5.71 -15.71 80 97
Abbreviations:
bgs = below ground surface
ft = feet
in = inches

OW = Observation Well
TW = Aquifer Test Well

(a)
(b)
(c)
(d)

“L” suffix wells are the lower well in well pair, installed in Lower Shallow or Deep aquifer zones. “U” suffix wells are the upper well in well pairs, installed in Upper Shallow or Lower Shallow aquifer zones.
Coordinates based on the North American Datum of 1983 (NAD 83) and elevations based on North American Vertical Datum of 1988 (NAVD 88).
Observation well screens are 0.020 in slot width.
Well screen interval contains a 5 ft casing blank at 65 to 70 ft bgs.
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Table 2.4.12-2
Groundwater Observation and Test Wells and Monitoring Intervals
Upper Shallow Lower Shallow Deep
OW-01U OW-01L —
OW-02U OW-02L —
OW-03U Ow-03L —
OW-04U OW-04L —
OW-05U — OW-05L
OW-06U OW-06L —
OW-07U — OW-07L
— OwW-08U OW-08L
OW-09U — OW-09L
OW-10U — OW-10L
OW-2150U — OW-2150L
OW-2169U OW-2169L —
OW-2181U OW-2181L —
OW-2185U OW-2185L —
OW-2253U — OW-2253L
— OW-2269U OW-2269L
OW-2284U OW-2284L —
OW-2301U — OW-2301L
— OW-2302U OW-2302L
OW-2304U OW-2304L —
OW-2307U OW-2307L —
— OW-2319U OW-2319L
— OW-2320U OW-2320L
— OW-2321U OW-2321L
— OW-2324U OW-2324L
— OW-2348U OW-2348L
OW-2352U OW-2352L —
TW-2320U — —
OW-2320-U1 — —
OW-2320-U2 — —
OW-2320-U3 — —
OW-2320-U4 — —
— — TW-2359L
— OW-2359-U1 OW-2359-L1
— — OW-2359-L.2
— — OW-2359-L.3
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Table 2.4.12-3 (Sheet 1 of 2)
Listing of EPA Safe Drinking Water Information System Groundwater Systems in

Victoria County, Texas

Primary
Water
Water System County Population Source System Water
Water System Name Type(a) Served Served Type Status System ID
Arenosa Creek Estates Community Victoria 159 Groundwater Active TX2350042
Brentwood Subdivision Community Victoria 4950 Groundwater Active TX2350005
City of Victoria Community Victoria 61005 Surface Water Active TX2350002
Coleto Creek Mobile Home Community Victoria 84 Groundwater Active TX2350035
Park
Coleto Water Company Community Victoria 468 Groundwater Active TX2350036
Devereux Foundation Community Victoria 270 Groundwater Active TX2350008
Key Road Subdivision Community Victoria 43 Purchased Active TX2350055
Groundwater
North Victoria Utilities Community Victoria 207 Groundwater Active TX2350049
Quail Creek MUD Community Victoria 1533 Groundwater Active TX2350004
South Winds Mobile Home Community Victoria 45 Groundwater Active TX2350009
Village
Victoria County WCID 1 Community Victoria 2800 Groundwater Active TX2350001
Victoria County WCID 2 Community Victoria 696 Groundwater Active TX2350006
Bloomington High School Non-transient, Victoria 400 Groundwater Active TX2350016
Non-community
Industrial ISD Inez Non-transient, Victoria 230 Groundwater Active TX2350018
Elementary Non-community
InvistaSARL Non-transient, Victoria 900 Groundwater Active TX2350014
Non-community
Nursery ISD Elementary Non-transient, Victoria 125 Groundwater Active TX2350021
School Non-community
Victoria County Navigation Non-transient, Victoria 70 Groundwater Active TX2350051
District Non-community
William Wood Elementary Non-transient, Victoria 100 Groundwater Active TX2350022
School Non-community
Guadalupe Elementary Non-transient, Victoria 143 Groundwater Active TX2350017
School Non-community
Martin Luther Lutheran Non-transient, Victoria 313 Groundwater Active TX2350060
Church Non-community
Mission Valley Elementary Non-transient, Victoria 120 Groundwater Active TX2350020
School Non-community
Zion Lutheran Church Non-transient, Victoria 143 Groundwater Active Tx2350059
Non-community
Dacosta Sons of Hermann Transient, Non- Victoria 500 Groundwater Active TX2350048
Lodge 265 community
Linden Hill Motel Transient, Non- Victoria 450 Groundwater Active TX2350019
community
Midway Truck Stop Transient, Non- Victoria 400 Groundwater Active TX2350041
community
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Table 2.4.12-3 (Sheet 2 of 2)
Listing of EPA Safe Drinking Water Information System Groundwater Systems in

Victoria County, Texas

Primary
Water
Water System County Population Source System Water

Water System Name Type(a) Served Served Type Status System ID

Raisin Windmill Transient, Non- Victoria 400 Groundwater Active TX2350050
community

Speedy Stop 46 Transient, Non- Victoria 300 Groundwater Active TX2350044
community

Spring Creek RV Park Transient, Non- Victoria 25 Groundwater Active TX2350040
community

TX DOT Comfort Station Transient, Non- Victoria 100 Groundwater Active TX2350047
US Hwy 59 North community

TX DOT Comfort Station Transient, Non- Victoria 100 Groundwater Active TX2350046
US Hwy 59 South community

Spiritual Renewal Center Transient, Non- Victoria 100 Groundwater Active TX2350057
community

Gold Mine Restaurant Transient, Non- Victoria 25 Groundwater Active TX2350061
community

Poppes Pub & Grub Transient, Non- Victoria 100 Groundwater Active TX2350058
community

Source: References 2.4.12-9 and 2.4.12-10

(@) Community water systems serve the same people year-round (e.g. in homes or businesses); non-transient, non-community
water systems serve the same people, but not year-round (e.g. schools that have their own water system); and transient,
non-community water systems do not consistently serve the same people (e.g. rest stops, campgrounds, gas stations).
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Victoria County Historical Water Use

Table 2.4.12-4 (Sheet 1 of 2)

Steam
Municipal | Manufacturing | Electric | Irrigation Mining | Livestock Total

Year Source (AF) (AF) (AF) (AF) (AF) (AF) (AF)

1974 GW 7,644 1,636 5,123 15,983 787 174 31,347
1974 SW 0 28,136 1,946 109 456 1,372 32,019
Total N/A 7,644 29,772 7,069 16,092 1,243 1,546 63,366
1980 GW 10,265 876 2,178 25,799 102 713 39,933
1980 SW 0 33,412 1,610 300 607 466 36,395
Total N/A 10,265 34,288 3,788 26,099 709 1,179 76,328
1984 GW 12,378 836 3,635 20,201 2,265 702 40,017
1984 SW 0 15,992 1,876 133 319 468 18,788
Total N/A 12,378 16,828 5,511 20,334 2,584 1,170 58,805
1985 GW 12,853 772 3,716 11,045 3,163 702 32,251
1985 SW 0 14,089 3,622 831 319 468 19,329
Total N/A 12,853 14,861 7,338 11,876 3,482 1,170 51,580
1986 GwW 12,288 657 3,307 9,216 0 682 26,150
1986 SW 0 16,825 2,191 384 0 453 19,853
Total N/A 12,288 17,482 5,498 9,600 0 1,135 46,003
1987 GW 12,025 642 2,780 10,337 2,814 " 29,309
1987 SW 0 20,196 1,735 431 0 474 22,836
Total N/A 12,025 20,838 4,515 10,768 2,814 1,185 52,145
1988 GW 12,511 509 2,322 16,863 2,585 744 35,534
1988 SW 0 27,322 24 703 0 496 28,545
Total N/A 12,511 27,831 2,346 17,566 2,585 1,240 64,079
1989 GW 12,287 533 1,474 18,244 2,409 774 35,721
1989 SW 0 26,683 33 133 0 515 27,364
Total N/A 12,287 27,216 1,507 18,377 2,409 1,289 63,085
1990 GW 11,545 489 865 13,151 2,409 763 29,222
1990 SW 0 19,543 22 548 0 508 20,621
Total N/A 11,545 20,032 887 13,699 2,409 1,271 49,843
1991 GW 11,323 492 987 10,509 3,086 780 27,177
1991 SW 0 19,543 38 0 0 521 20,102
Total N/A 11,323 20,035 1,025 10,509 3,086 1,301 47,279
1992 GW 11,919 632 876 10,297 3,096 839 27,659
1992 SW 0 12,599 32 429 0 559 13,619
Total N/A 11,919 13,231 908 10,726 3,096 1,398 41,278
1993 GW 12,156 501 1,409 11,012 3,025 811 28,914
1993 SW 0 16,697 26 459 0 541 17,723
Total N/A 12,156 17,198 1,435 11,471 3,025 1,352 46,637
1994 GW 12,084 557 1,117 14,258 3,016 754 31,786
1994 SW 0 18,471 21 133 0 503 19,128
Total N/A 12,084 19,028 1,138 14,391 3,016 1,257 50,914
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Victoria County Historical Water Use

Table 2.4.12-4 (Sheet 2 of 2)

Steam
Municipal | Manufacturing | Electric | Irrigation Mining | Livestock Total
Year Source (AF) (AF) (AF) (AF) (AF) (AF) (AF)
1995 GW 12,325 554 1,965 11,051 3,015 692 29,602
1995 Sl 0 18,624 41 460 0 462 19,587
Total N/A 12,325 19,178 2,006 11,511 3,015 1,154 49,189
1996 GW 13,781 588 1,872 11,797 3,015 1,044 32,097
1996 Sl 0 18,999 21 492 0 696 20,208
Total N/A 13,781 19,587 1,893 12,289 3,015 1,740 52,305
1997 GW 12,470 567 1,928 8,748 3,015 611 27,339
1997 Sl 0 22,267 6,050 364 0 407 29,088
Total N/A 12,470 22,834 7,978 9,112 3,015 1,018 56,427
1998 GW 13,809 521 1,643 10,164 3,015 671 29,823
1998 Sl 0 47,247 8,050 424 0 447 56,168
Total N/A 13,809 47,768 9,693 10,588 3,015 1,118 85,991
1999 GW 13,289 717 2,446 7,237 3,015 678 27,382
1999 Sl 0 37,651 8,050 302 0 451 46,454
Total N/A 13,289 38,368 10,496 7,539 3,015 1,129 73,836
2000 GW 13,712 619 2,189 6,708 3,015 649 26,892
2000 Sl 0 23,645 8 0 0 435 24,088
Total N/A 13,712 24,264 2,197 6,708 3,015 1,084 50,980
2001 GW 8,662 612 542 7,339 2,293 286 19,734
2001 Sl 0 23,702 1,701 0 0 788 26,191
Total N/A 8,662 24,314 2,243 7,339 2,293 1,074 45,925
2002 GW 10,483 499 261 7,301 2,293 292 21,129
2002 Sl 0 19,607 818 0 0 803 21,228
Total N/A 10,483 20,106 1,079 7,301 2,293 1,095 42,357
2003 GW 10,320 515 261 3,900 2,293 308 17,597
2003 Sl 0 20,243 818 66 0 847 21,974
Total N/A 10,320 20,758 1,079 3,966 2,293 1,155 39,571
2004 GW 9,156 508 303 2,966 2,293 303 15,529
2004 Sl 0 19,966 952 0 0 834 21,752
Total N/A 9,156 20,474 1,255 2,966 2,293 1,137 37,281
2005 Total® N/A 13,162 20,842 2196 2619 3015 1201 46,035
2006 Total(®) N/A 13,619 21,398 883 2306 0 1285 39,491
Source: Reference 2.4.12-11
Abbreviations:
AF = acre-feet
GW = Groundwater
N/A = Not Applicable
SW = Surface Water
(a) = Draft Data Subject to Revision
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Table 2.4.12-5
Victoria County Projected Water Use
Category Demand/Shortage 2010 2030 2060

Municipal Demand (AF) 14,590 16,378 18,034
— Shortage (AF) 0 0
Manufacturing Demand (AF) 28,726 35,035 43,520
— Shortage (AF) 0 6,566
Steam Electric Demand (AF) 2,026 2,035 3,365
— Shortage (AF) 0 0
Irrigation Demand (AF) 3,944 4,905 6,041
— Shortage (AF) 0 0
Mining Demand (AF) 9,936 7,402 4,759
— Shortage (AF) 0 0
Livestock Demand (AF) 1,085 1,085 1,085
— Shortage (AF) 0 0
Total Demand (AF) 60,307 66,840 76,084
— Shortage (AF) 0 6,566
Source: Reference 2.4.12-12

Abbreviations:

AF = acre-feet
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VCS Monthly Groundwater Level Measurements

Table 2.4.12-6 (Sheet 1 of 8)

25-Oct-07 17-Nov-07 18-Dec-07 30-Jan-08 18-Feb-08

Hydro- Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation

Ref. Elev. | geologic Water of Water Water of Water Water of Water Water of Water Water of Water

Well No. (NAVD88) Unit Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88)
OW-01L 73.74 Lower 12:28 42.39 31.35 9:37 42.39 31.35 16:33 42.51 31.23 9:16 42.77 30.97 10:20 42.94 30.80
OW-01U 73.65 Upper 12:33 41.46 32.19 9:34 41.45 32.20 16:30 41.56 32.09 9:14 41.97 31.68 10:19 42.19 31.46
OW-02L 76.53 Lower 12:16 51.36 25.17 9:26 51.21 25.32 16:20 51.12 25.41 9:30 51.21 25.32 10:48 51.31 25.22
OWwW-02U 76.74 Upper 12:19 51.49 25.25 9:29 51.35 25.39 16:22 51.19 25.55 9:28 51.25 25.49 10:46 51.35 25.39
OW-03L 76.67 Lower 12:02 55.63 21.04 9:15 55.73 20.94 16:13 55.88 20.79 9:39 56.17 20.50 10:55 56.31 20.36
OW-03U 77.05 Upper 12:06 55.96 21.09 9:18 55.04 22.01 16:16 DRY NA 9:40 DRY NA 10:53 DRY NA
OW-04L 80.67 Lower 11:55 56.69 23.98 9:07 56.61 24.06 16:09 56.54 24.13 9:49 56.75 23.92 11:02 56.91 23.76
OW-04U 81.08 Upper 11:49 56.15 24.93 9:04 56.02 25.06 16:07 56.06 25.02 9:47 56.20 24.88 11:00 56.32 24.76
OW-05L 79.90 Deep 11:37 53.17 26.73 8:57 53.02 26.88 16:03 52.97 26.93 9:58 53.05 26.85 11:08 53.21 26.69
OW-05U 79.55 Upper 11:44 52.71 26.84 9:00 52.48 27.07 16:02 52.31 27.24 9:56 52.33 27.22 11:06 52.45 27.10
OW-06L 81.55 Lower 11:12 54.46 27.09 8:47 54.25 27.30 15:50 53.86 27.69 10:15 54.22 27.33 11:23 54.34 27.21
OW-06U 80.77 Upper 11:18 53.59 27.18 8:49 53.38 27.39 15:51 53.20 27.57 10:12 53.23 27.54 11:22 53.35 27.42
OW-07L 79.04 Deep 11:00 57.78 21.26 8:39 57.88 21.16 15:40 57.99 21.05 10:25 58.17 20.87 11:50 58.33 20.71
OwW-07U 79.02 Upper 11:04 58.02 21.00 8:42 57.99 21.03 15:42 55.98 23.04 10:24 58.17 20.85 11:48 58.30 20.72
OW-08L 84.07 Deep 10:00 49.75 34.32 8:17 49.98 34.09 15:23 50.1 33.97 11:07 50.08 33.99 12:40 50.16 33.91
OW-08U 83.88 Lower 10:03 46.26 37.62 8:21 46.24 37.64 15:26 46.36 37.52 11:05 46.49 37.39 12:38 46.64 37.24
OW-09L 80.00 Deep 11:26 52.19 27.81 8:53 51.91 28.09 15:56 51.82 28.18 10:06 51.97 28.03 11:14 52.13 27.87
OW-09U 79.24 Upper 11:32 51.77 27.47 8:51 51.37 27.87 15:55 50.83 28.41 10:04 51.31 27.93 11:13 51.46 27.78
OW-10L 79.88 Deep 10:45 54.52 25.36 8:31 54.76 25.12 15:35 54.81 25.07 10:35 54.80 25.08 12:16 54.98 24.90
OW-10U 79.53 Upper 10:50 57.24 22.29 8:34 57.04 22.49 15:37 56.92 22.61 10:33 57.00 22.53 12:14 57.04 22.49
OW-2150L 82.45 Deep — — — — — — — — — 13:46 48.01 34.44 13:27 47.90 34.55
OW-2150U 82.78 Upper — — — — — — — — — 13:43 36.49 46.29 13:26 36.70 46.08
OW-2169L 81.72 Lower — — — — — — — — — 13:52 44.58 37.14 14:42 44.76 36.96
OW-2169U 81.77 Upper — — — — — — — — — 13:54 38.29 43.48 14:40 38.59 43.18
OW-2181L 81.32 Lower — — — — — — — — — 14:00 44.87 36.45 14:04 44.74 36.58
OWwW-2181U 81.31 Upper — — — — — — — — — 13:58 38.07 43.24 13:51 38.46 42.85
OW-2185L 81.36 Lower — — — — — — — — — 14:17 45.54 35.82 14:16 45.72 35.64
OW-2185U 81.45 Upper — — — — — — — — — 14:15 41.64 39.81 14:15 41.76 39.69
OW-2253L 82.82 Deep — — — — — — — — — 13:09* 49.23 33.59 14:48* 49.39 33.43
OW-2253U 82.66 Upper — — — — — — — — — 13:11* 34.35 48.31 14:49* 34.82 47.84
OW-2269L 82.55 Deep — — — — — — — — — 13:21 48.87 33.68 15:03 48.99 33.56
OW-2269U 82.43 Lower — — — — — — — — — 13:18 46.70 35.73 15:00 46.88 35.55
OW-2284L 82.74 Lower — — — — — — — — — 13:28 47.40 35.34 15:09 47.58 35.16
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25-Oct-07 17-Nov-07 18-Dec-07 30-Jan-08 18-Feb-08
Hydro- Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation
Ref. Elev. | geologic Water of Water Water of Water Water of Water Water of Water Water of Water

Well No. (NAVD88) Unit Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88)
OW-2284U 82.62 Upper — — — — — — 13:25 38.13 44.49 15:07 38.32 44.30
OW-2301L 83.19 Deep — — — — — — — — — 7:39 44.84 38.35
OW-2301U 83.27 Upper — — — — — — — — — 7:37 33.03 50.24
OW-2302L 81.95 Deep — — — — — — — — — 7:54 44.94 37.01
OW-2302U 81.99 Lower — — — — — — — — — 7:53 43.10 38.89
OW-2304L 69.73 Lower — — — — — — — — — 8:33 42.26 27.47
OW-2304U 70.10 Upper — — — — — — — — — 8:31 33.96 36.14
OW-2307L 78.56 Lower — — — — — — 10:47 51.54 27.02 12:31 51.75 26.81
OW-2307U 78.59 Upper — — — — — — 10:44 45.77 32.82 12:29 45.91 32.68
OW-2319L 76.05 Deep — — — — — — 9:00 42.37 33.68 8:13 41.54 34.51
OW-2319U 75.97 Lower — — — — — — 9:01 40.62 35.35 8:11 40.74 35.23
OW-2320L 73.19 Deep — — — — — — 8:10 43.02 30.17 10:28 43.14 30.05
OW-2320U 73.50 Lower — — — — — — 8:09 44.59 28.91 10:27 44.69 28.81
OW-2320U1 72.90 Upper — — — — — — 8:03 43.52 29.38 10:33 43.65 29.25
OW-2320U2 72.92 Upper — — — — — — 8:04 43.53 29.39 10:35 43.69 29.23
OW-2320U3 72.84 Upper — — — — — — 8:00 43.58 29.26 10:37 43.72 29.12
OW-2320U4 72.91 Upper — — — — — — 8:01 43.79 29.12 10:39 43.91 29.00
OW-2321L 73.54 Deep — — — — — — — — — 9:58 51.68 21.86
OW-2321U 73.27 Lower — — — — — — — — — 9:56 51.70 21.57
OW-2324L 26.27 Deep — — — — — — — — — 12:03 11.79 14.48
OW-2324U 26.17 Lower — — — — — — — — — 12:02 11.28 14.89
OW-2348L 52.70 Deep — — — — — — — — — 9:31 39.53 13.17
OW-2348U 52.12 Lower — — — — — — — — — 9:29 39.06 13.06
OW-2352L 64.60 Lower — — — — — — — — — 9:03 4517 19.43
OW-2352U 64.47 Upper — — — — — — — — — 9:02 45.09 19.38
OW-2359L1 79.36 Deep — — — — — — — — — 11:42 54.54 24.82
OW-2359L2 78.93 Deep — — — — — — — — — 11:38 54.12 24.81
OW-2359L3 78.83 Deep — — — — — — — — — 11:36 53.89 24.94
OW-2359U1 79.29 Lower — — — — — — — — — 11:40 55.01 24.28
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31-Mar-08 26-Apr-08 23-May-08 17-Jun-08 15-Jul-08

Hydro- Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation

Ref. Elev. | geologic Water of Water Water of Water Water of Water Water of Water Water of Water

Well No. (NAVD88) Unit Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88)
OW-01L 73.74 Lower 10:51 42.99 30.75 14:12 42.41 31.33 12:31 43.32 30.42 11:24 43.57 30.17 11:14 43.67 30.07
OW-01U 73.65 Upper 10:50 42.18 31.47 14:11 41.91 31.74 12:28 42.52 31.13 11:20 42.72 30.93 11:11 42.86 30.79
OW-02L 76.53 Lower 10:29 51.32 25.21 12:54 50.81 25.72 11:37 51.66 24.87 10:26 51.87 24.66 10:11 52.00 24.53
OW-02U 76.74 Upper 10:28 51.29 25.45 12:56 51.46 25.28 11:30 51.58 25.16 10:24 51.80 24.94 10:13 51.94 24.80
OW-03L 76.67 Lower 10:20 56.47 20.20 12:46 56.69 19.98 11:19 56.84 19.83 10:17 57.11 19.56 10:05 57.42 19.25
OW-03U 77.05 Upper 10:19 DRY NA 12:48 DRY NA 11:23 DRY NA 10:19 DRY NA 10:07 DRY NA
OW-04L 80.67 Lower 10:10 56.98 23.69 12:41 57.22 23.45 11:10 57.39 23.28 10:06 57.57 23.10 9:55 57.78 22.89
OW-04U 81.08 Upper 10:09 56.44 24.64 12:39 56.70 24.38 11:12 56.87 24.21 10:08 57.03 24.05 9:58 57.22 23.86
OW-05L 79.90 Deep 10:04 53.25 26.65 12:34 53.52 26.38 11:04 53.71 26.19 10:06 53.93 25.97 9:43 5411 25.79
OW-05U 79.55 Upper 10:03 52.50 27.05 12:36 52.75 26.80 11:02 52.88 26.67 10:03 53.06 26.49 9:45 53.21 26.34
OW-06L 81.55 Lower 9:55 54.41 27.14 12:21 54.22 27.33 10:48 54.82 26.73 9:55 55.02 26.53 9:25 55.19 26.36
OW-06U 80.77 Upper 9:53 53.43 27.34 12:23 53.66 27.11 10:45 53.84 26.93 9:53 54.02 26.75 9:23 54.20 26.57
OW-07L 79.04 Deep 9:20 58.41 20.63 11:44 58.68 20.36 10:17 58.88 20.16 9:17 59.14 19.90 8:59 59.41 19.63
OW-07U 79.02 Upper 9:18 58.39 20.63 11:42 58.55 20.47 10:14 58.66 20.36 9:13 58.81 20.21 8:57 59.00 20.02
OW-08L 84.07 Deep 8:55 50.30 33.77 9:56 50.69 33.38 9:00 51.02 33.05 8:46 51.39 32.68 8:08 51.56 32.51
OW-08U 83.88 Lower 8:53 46.79 37.09 9:54 46.98 36.90 8:55 47.25 36.63 8:43 47.60 36.28 8:10 47.79 36.09
OW-09L 80.00 Deep 9:59 52.10 27.90 12:29 46.74 33.26 10:55 52.58 27.42 9:59 52.75 27.25 9:30 52.91 27.09
OW-09U 79.24 Upper 9:58 51.32 27.92 12:28 51.71 27.53 10:52 51.77 27.47 9:57 51.93 27.31 9:33 52.07 2717
OW-10L 79.88 Deep 9:13 55.15 24.73 11:33 53.61 26.27 9:36 56.00 23.88 9:05 56.54 23.34 8:48 56.84 23.04
OW-10U 79.53 Upper 9:11 56.83 22.70 11:35 56.91 22.62 9:32 56.90 22.63 9:07 56.95 22.58 8:50 57.01 22.52
OW-2150L 82.45 Deep 8:15 47.87 34.58 10:40 48.11 34.34 18:09 48.29 34.16 15:18 48.61 33.84 13:33 48.85 33.60
OW-2150U 82.78 Upper 8:13 36.51 46.27 10:38 36.73 46.05 18:07 36.93 45.85 15:16 37.17 45.61 13:30 37.43 45.35
OW-2169L 81.72 Lower 8:24 44.91 36.81 10:44 45.15 36.57 18:15 45.40 36.32 15:25 45.72 36.00 13:36 45.91 35.81
OW-2169U 81.77 Upper 8:20 38.40 43.37 10:46 38.71 43.06 18:17 38.82 42.95 15:29 39.19 42.58 13:38 39.38 42.39
OW-2181L 81.32 Lower 8:29 44.78 36.54 10:51 44.86 36.46 18:23 44.91 36.41 15:33 45.06 36.26 13:43 45.20 36.12
OW-2181U 81.31 Upper 8:27 38.27 43.04 10:50 38.60 42.71 18:21 38.67 42.64 15:30 39.05 42.26 13:41 39.23 42.08
OW-2185L 81.36 Lower 8:37 45.88 35.48 11:02 46.13 35.23 18:34 46.38 34.98 15:55 46.69 34.67 17:35 46.87 34.49
OW-2185U 81.45 Upper 8:35 41.77 39.68 10:59 41.96 39.49 18:30 42.19 39.26 15:57 42.54 38.91 17:37 42.73 38.72
OW-2253L 82.82 Deep 7:43 49.52 33.30 10:29 49.82 33.00 17:56 50.10 32.72 16:08 50.51 32.31 14:08 50.70 32.12
OW-2253U 82.66 Upper 741 34.48 48.18 10:27 34.65 48.01 17:58 35.68 46.98 16:10 36.14 46.52 14:10 36.59 46.07
OW-2269L 82.55 Deep 7:53 49.12 33.43 10:16 49.42 33.13 17:47 49.70 32.85 15:43 50.07 32.48 13:56 50.26 32.29
OW-2269U 82.43 Lower 7:50 47.02 35.41 10:12 47.25 35.18 17:50 47.55 34.88 15:40 47.84 34.59 13:54 48.03 34.40
OW-2284L 82.74 Lower 8:03 47.73 35.01 10:06 47.96 34.78 17:34 48.32 34.42 15:50 48.55 34.19 14:00 48.75 33.99
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31-Mar-08 26-Apr-08 23-May-08 17-Jun-08 15-Jul-08

Hydro- Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation

Ref. Elev. | geologic Water of Water Water of Water Water of Water Water of Water Water of Water

Well No. (NAVD88) Unit Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88)
OW-2284U 82.62 Upper 8:01 38.18 44.44 10:08 38.21 44.41 17:38 38.62 44.00 15:52 38.94 43.68 14:02 39.26 43.36
OW-2301L 83.19 Deep 7:16 44 .97 38.22 9:19 45.23 37.96 17:21 45.51 37.68 8:31 45.88 37.31 8:02 46.05 37.14
OW-2301U 83.27 Upper 7:14 32.75 50.52 9:15 33.07 50.20 17:18 33.27 50.00 8:34 33.60 49.67 7:59 33.74 49.53
OW-2302L 81.95 Deep 7:27 45.02 36.93 9:37 45.27 36.68 8:31 45.48 36.47 11:44 45.88 36.07 11:39 45.97 35.98
OW-2302U 81.99 Lower 7:26 43.22 38.77 9:39 43.49 38.50 8:37 43.70 38.29 11:46 4412 37.87 11:42 44.23 37.76
OW-2304L 69.73 Lower 11:01 42.31 27.42 16:04 42.41 27.32 15:58 42.84 26.89 13:29 42.94 26.79 14:35 43.12 26.61
OW-2304U 70.10 Upper 11:10 3417 35.93 16:05 34.37 35.73 16:00 34.57 35.53 13:31 34.84 35.26 14:37 35.16 34.94
OW-2307L 78.56 Lower 9:05 51.92 26.64 11:26 52.35 26.21 9:25 52.53 26.03 8:55 53.46 25.10 8:17 53.89 24.67
OW-2307U 78.59 Upper 9:03 46.09 32.50 11:23 46.32 32.27 9:20 46.45 32.14 8:57 46.59 32.00 8:15 46.73 31.86
OW-2319L 76.05 Deep 11:01 42.31 33.74 14:22 37.44 38.61 12:42 42.71 33.34 12:02 43.19 32.86 11:20 43.17 32.88
OW-2319U 75.97 Lower 11:00 40.84 35.13 14:25 41.02 34.95 12:49 41.23 34.74 12:04 41.63 34.34 11:23 41.67 34.30
OW-2320L 73.19 Deep 10:35 43.24 29.95 13:54 43.51 29.68 16:20 43.68 29.51 10:41 44.07 29.12 10:44 4414 29.05
OW-2320U 73.50 Lower 10:34 44.70 28.80 13:52 44.86 28.64 16:17 45.02 28.48 10:44 45.24 28.26 10:40 45.38 28.12
OW-2320U1 72.90 Upper 10:45 43.62 29.28 13:57 43.79 29.11 12:08 43.90 29.00 10:35 44.09 28.81 10:53 44.23 28.67
OW-2320U2 72.92 Upper 10:44 43.65 29.27 14:00 43.80 29.12 12:11 43.93 28.99 10:33 44.10 28.82 10:50 44.24 28.68
OW-2320U3 72.84 Upper 10:42 43.69 29.15 14:02 42.89 29.95 12:14 43.97 28.87 10:37 4415 28.69 10:56 44.29 28.55
OW-2320U4 72.91 Upper 10:41 43.89 29.02 14:05 40.87 32.04 12:21 4419 28.72 10:39 44.35 28.56 10:58 44.49 28.42
OW-2321L 73.54 Deep 12:17 51.79 21.75 13:31 52.02 21.52 11:57 52.28 21.26 11:06 52.68 20.86 10:21 52.91 20.63
OW-2321U 73.27 Lower 12:16 51.70 21.57 13:29 51.86 21.41 11:55 52.01 21.26 11:04 52.17 21.10 10:25 52.31 20.96
OW-2324L 26.27 Deep 9:29 11.99 14.28 11:52 12.13 14.14 10:03 13.08 13.19 9:28 13.84 1243 8:27 14.29 11.98
OW-2324U 26.17 Lower 9:28 11.38 14.79 11:53 11.54 14.63 9:58 12.44 13.73 9:25 13.26 12.91 8:30 13.69 12.48
OW-2348L 52.70 Deep 11:55 39.73 12.97 15:04 39.31 13.39 13:24 40.66 12.04 14:15 41.20 11.50 15:00 41.61 11.09
OW-2348U 52.12 Lower 11:54 39.17 12.95 14:55 39.12 13.00 13:32 40.07 12.05 14:18 40.63 11.49 15:03 41.15 10.97
OW-2352L 64.60 Lower 11:39 45.09 19.51 15:30 45.19 19.41 13:56 45.21 19.39 13:55 45.36 19.24 15:23 4547 19.13
OW-2352U 64.47 Upper 11:38 45.00 19.47 15:32 45.08 19.39 13:54 45.13 19.34 13:57 45.27 19.20 15:21 45.38 19.09
OW-2359L1 79.36 Deep 9:44 54.72 24.64 12:11 53.72 25.64 16:49 55.52 23.84 9:50 56.02 23.34 9:10 56.33 23.03
OW-2359L2 78.93 Deep 9:46 54.30 24.63 12:07 52.40 26.53 16:59 55.12 23.81 9:41 55.61 23.32 9:08 55.91 23.02
OW-2359L3 78.83 Deep 9:47 54.05 24.78 12:05 52.12 26.71 16:56 54.89 23.94 9:44 55.37 23.46 9:06 55.67 23.16
OW-2359U1 79.29 Lower 9:45 55.09 24.20 12:09 55.29 24.00 16:47 55.45 23.84 9:47 55.67 23.62 9:13 55.87 23.42
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11-Aug-08 24-Sep-08 22-Oct-08 12-Nov-08 16-Dec-08

Hydro- Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation

Ref. Elev. | geologic Water of Water Water of Water Water of Water Water of Water Water of Water

Well No. (NAVD88) Unit Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88)
OW-01L 73.74 Lower 14:25 43.85 29.89 11:15 4414 29.60 13:08 44.26 29.48 15:18 44.34 29.40 11:46 44.59 29.15
OW-01U 73.65 Upper 14:23 42.99 30.66 11:18 43.33 30.32 13:07 43.40 30.25 15:20 43.54 30.11 11:45 43.75 29.90
OW-02L 76.53 Lower 13:30 52.16 24.37 11:05 52.49 24.04 12:22 52.64 23.89 14:41 52.78 23.75 11:16 53.06 23.47
OWwW-02U 76.74 Upper 13:32 52.05 24.69 11:07 52.40 24.34 12:21 52.48 24.26 14:39 52.62 2412 11:14 52.90 23.84
OW-03L 76.67 Lower 13:21 57.76 18.91 10:57 58.26 18.41 12:15 58.52 18.15 14:33 58.75 17.92 11:08 59.01 17.66
OW-03U 77.05 Upper 13:24 DRY NA 10:59 DRY NA 12:17 DRY NA 14:35 DRY NA 11:10 DRY NA
OW-04L 80.67 Lower 13:12 58.01 22.66 10:50 58.43 22.24 12:08 58.63 22.04 14:24 58.81 21.86 11:03 59.12 21.55
OW-04U 81.08 Upper 13:15 57.47 23.61 10:53 57.83 23.25 12:10 58.02 23.06 14:22 58.20 22.88 11:05 58.52 22.56
OW-05L 79.90 Deep 13:07 54.31 25.59 10:42 54.64 25.26 12:05 54.79 2511 14:17 54.93 24.97 10:59 55.23 24.67
OW-05U 79.55 Upper 13:04 53.36 26.19 10:39 53.71 25.84 12:04 53.83 25.72 14:19 53.98 25.57 10:58 54.29 25.26
OW-06L 81.55 Lower 12:52 55.38 26.17 10:27 55.71 25.84 11:52 55.85 25.70 14:08 55.98 25.57 10:46 56.27 25.28
OW-06U 80.77 Upper 12:54 54.36 26.41 10:29 54.71 26.06 11:54 54.84 25.93 14:06 54.97 25.80 10:47 55.26 25.51
OW-07L 79.04 Deep 12:07 59.75 19.29 9:40 59.97 19.07 11:31 60.21 18.83 13:31 60.29 18.75 10:06 60.37 18.67
OW-07U 79.02 Upper 12:04 59.21 19.81 9:37 59.58 19.44 11:33 59.78 19.24 13:33 59.91 19.11 10:04 60.16 18.86
OW-08L 84.07 Deep 10:07 52.03 32.04 9:02 52.16 31.91 11:08 52.33 31.74 8:32 52.34 31.73 8:58 52.56 31.51
OW-08U 83.88 Lower 10:05 48.17 35.71 9:05 48.38 35.50 11:09 48.54 35.34 8:35 48.62 35.26 8:59 48.90 34.98
OW-09L 80.00 Deep 13:00 53.11 26.89 10:35 53.41 26.59 11:58 53.51 26.49 14:12 53.68 26.32 10:55 54.02 25.98
OW-09U 79.24 Upper 12:58 52.02 27.22 10:33 52.53 26.71 11:56 52.59 26.65 14:14 52.76 26.48 10:53 53.13 26.11
OW-10L 79.88 Deep 11:54 57.34 22.54 9:28 57.35 22.53 11:27 57.56 22.32 13:25 57.52 22.36 9:58 57.51 22.37
OW-10U 79.53 Upper 11:58 57.09 22.44 9:25 57.29 22.24 11:26 57.29 22.24 13:27 57.36 2217 9:56 57.53 22.00
OW-2150L 82.45 Deep 10:54 49.21 33.24 12:52 49.46 32.99 10:06 49.71 32.74 15:52 49.84 32.61 12:17 49.95 32.50
OW-2150U 82.78 Upper 10:52 37.66 45.12 12:54 38.00 44.78 10:04 38.12 44.66 15:50 38.38 44.40 12:18 38.58 44.20
OW-2169L 81.72 Lower 11:00 46.23 35.49 12:59 46.49 35.23 9:55 46.65 35.07 15:56 46.72 35.00 12:22 47.01 34.71
OW-2169U 81.77 Upper 11:01 39.62 42.15 13:01 39.99 41.78 9:57 40.08 41.69 15:59 40.15 41.62 12:23 40.55 41.22
OW-2181L 81.32 Lower 11:09 45.41 35.91 13:07 45.68 35.64 10:13 45.86 35.46 16:04 46.03 35.29 12:32 46.23 35.09
OW-2181U 81.31 Upper 11:07 39.48 41.83 13:05 39.85 41.46 10:12 39.91 41.40 16:07 39.98 41.33 12:30 40.41 40.90
OW-2185L 81.36 Lower 11:18 47.18 34.18 15:30 47.45 33.91 10:58 47.61 33.75 9:00 47.69 33.67 9:31 47.99 33.37
OW-2185U 81.45 Upper 11:16 43.01 38.44 15:34 43.32 38.13 10:57 43.47 37.98 9:02 43.53 37.92 9:33 43.87 37.58
OW-2253L 82.82 Deep 10:40 51.08 31.74 14:38 51.24 31.58 9:02 51.43 31.39 9:56 51.44 31.38 9:09 51.65 31.17
OW-2253U 82.66 Upper 10:43 37.01 45.65 14:41 37.61 45.05 9:03 37.95 44.71 9:58 38.24 44 .42 9:11 38.67 43.99
OW-2269L 82.55 Deep 10:34 50.64 31.91 8:41 50.81 31.74 9:34 51.00 31.55 10:21 51.00 31.55 9:17 51.21 31.34
OW-2269U 82.43 Lower 10:33 48.37 34.06 8:46 48.62 33.81 9:38 48.78 33.65 10:23 48.86 33.57 9:15 49.16 33.27
OW-2284L 82.74 Lower 10:24 49.05 33.69 8:31 49.32 33.42 9:28 49.48 33.26 8:48 49.57 33.17 9:24 49.88 32.86
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Table 2.4.12-6 (Sheet 6 of 8)
VCS Monthly Groundwater Level Measurements

11-Aug-08 24-Sep-08 22-Oct-08 12-Nov-08 16-Dec-08
Hydro- Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation
Ref. Elev. | geologic Water of Water Water of Water Water of Water Water of Water Water of Water

Well No. (NAVD88) Unit Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88)
OW-2284U 82.62 Upper 10:29 39.55 43.07 8:27 39.98 42.64 9:25 40.22 42.40 8:46 40.44 42.18 9:22 40.77 41.85
OW-2301L 83.19 Deep 9:35 46.45 36.74 8:47 46.60 36.59 8:40 46.77 36.42 17:25 46.75 36.44 8:48 47.00 36.19
OW-2301U 83.27 Upper 9:39 33.89 49.38 8:52 34.08 49.19 8:37 34.11 49.16 17:28 34.24 49.03 8:47 34.48 48.79
OW-2302L 81.95 Deep 9:52 46.31 35.64 12:32 46.51 35.44 16:01 46.65 35.30 15:40 46.68 35.27 12:06 46.96 34.99
OW-2302U 81.99 Lower 9:54 44.57 37.42 12:34 44.79 37.20 16:03 44.96 37.03 15:42 45.02 36.97 12:05 45.29 36.70
OW-2304L 69.73 Lower 16:01 43.45 26.28 9:37 43.65 26.08 15:36 43.79 25.94 16:29 43.82 25.91 14:26 44.04 25.69
OW-2304U 70.10 Upper 15:59 35.50 34.60 9:41 36.00 34.10 15:34 36.30 33.80 16:32 36.52 33.58 14:28 36.81 33.29
OW-2307L 78.56 Lower 11:45 54.46 2410 9:19 54.50 24.06 11:21 54.83 23.73 10:36 54.87 23.69 9:49 54.87 23.69
OW-2307U 78.59 Upper 11:43 46.92 31.67 9:15 47.21 31.38 11:20 47.37 31.22 10:38 47.52 31.07 9:47 47.79 30.80
OW-2319L 76.05 Deep 14:35 43.47 32.58 12:13 43.71 32.34 15:49 43.82 32.23 15:25 43.87 32.18 11:52 4415 31.90
OW-2319U 75.97 Lower 14:37 41.94 34.03 12:15 42.20 33.77 15:50 42.33 33.64 15:27 42.40 33.57 11:54 42.67 33.30
OW-2320L 73.19 Deep 14:04 44 .42 28.77 11:34 44.67 28.52 12:45 44.81 28.38 15:01 44.84 28.35 11:39 4511 28.08
OW-2320U 73.50 Lower 14:01 45.54 27.96 11:36 45.84 27.66 12:47 45.96 27.54 15:03 46.07 27.43 11:40 46.31 27.19
OW-2320U1 72.90 Upper 14:11 44.36 28.54 11:27 44.66 28.24 12:56 44.78 28.12 15:08 44.89 28.01 11:34 45.10 27.80
OW-2320U2 72.92 Upper 14:13 44.38 28.54 11:29 44.67 28.25 12:54 44.77 28.15 15:06 44.91 28.01 11:35 45.10 27.82
OW-2320U3 72.84 Upper 14:16 44.42 28.42 11:23 44.72 28.12 12:59 44.83 28.01 15:13 44.96 27.88 11:33 45.15 27.69
OW-2320U4 72.91 Upper 14:17 44.62 28.29 11:25 44.92 27.99 12:58 45.04 27.87 15:11 45.14 27.77 11:32 45.35 27.56
OW-2321L 73.54 Deep 13:47 53.28 20.26 11:57 53.55 19.99 12:34 53.76 19.78 14:52 53.84 19.70 11:24 54.01 19.53
OW-2321U 73.27 Lower 13:50 52.48 20.79 11:59 52.82 20.45 12:35 52.99 20.28 14:50 53.14 20.13 11:22 53.41 19.86
OW-2324L 26.27 Deep 12:22 14.91 11.36 9:54 14.86 11.41 15:16 15.07 11.20 13:40 14.93 11.34 10:16 14.37 11.90
OW-2324U 26.17 Lower 12:24 14.38 11.79 9:57 14.19 11.98 15:15 14.45 11.72 13:42 14.14 12.03 10:18 13.74 12.43
OW-2348L 52.70 Deep 15:27 42.16 10.54 10:11 42.23 10.47 13:35 42.49 10.21 16:47 42.45 10.25 14:51 42.40 10.30
OW-2348U 52.12 Lower 15:28 41.75 10.37 10:14 41.81 10.31 13:37 42.11 10.01 16:50 42.00 10.12 14:53 41.85 10.27
OW-2352L 64.60 Lower 15:04 45.56 19.04 12:25 45.74 18.86 13:58 45.79 18.81 17:05 45.89 18.71 15:15 45.98 18.62
OW-2352U 64.47 Upper 15:02 45.47 19.00 12:22 45.66 18.81 13:59 45.70 18.77 17:02 45.81 18.66 15:12 45.88 18.59
OW-2359L1 79.36 Deep 12:38 56.82 22.54 10:06 56.85 22.51 11:42 57.08 22.28 13:56 57.04 22.32 10:35 57.08 22.28
OW-2359L2 78.93 Deep 12:42 56.41 22.52 10:21 56.44 22.49 11:45 56.66 22.27 14:02 56.62 22.31 10:41 56.66 22.27
OW-2359L3 78.83 Deep 12:44 56.18 22.65 10:19 56.20 22.63 11:44 56.42 22.41 14:00 56.38 22.45 10:39 56.42 22.41
OW-2359U1 79.29 Lower 12:40 56.07 23.22 10:15 56.42 22.87 11:40 56.60 22.69 13:58 56.43 22.86 10:37 56.98 22.31
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Table 2.4.12-6 (Sheet 7 of 8)

13-Jan-09 18-Feb-09 19-May-09 25-Aug-09
Hydro- Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation
Ref. Elev. | geologic Water of Water Water of Water Water of Water Water of Water
Well No. (NAVD88) Unit Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88)
OW-01L 73.74 Lower 12:46 44.74 29.00 11:42 44.86 28.88 11:00 45.32 28.42 10:26 45.96 27.78
OW-01U 73.65 Upper 12:45 43.93 29.72 11:44 44.03 29.62 10:59 44.56 29.09 10:25 45.15 28.50
OW-02L 76.53 Lower 12:04 53.26 23.27 10:54 53.41 23.12 10:28 53.95 22.58 10:04 54.53 22.00
OW-02U 76.74 Upper 12:03 53.12 23.62 10:56 53.22 23.52 10:30 53.79 22.95 10:03 54.33 22.41
OW-03L 76.67 Lower 11:54 59.43 17.24 10:48 59.25 17.42 10:19 59.54 17.13 9:59 60.44 16.23
OW-03U 77.05 Upper 11:53 DRY NA 10:46 DRY NA 10:20 DRY NA 9:58 DRY NA
OW-04L 80.67 Lower 11:46 59.35 21.32 10:39 59.50 21.17 10:13 59.97 20.70 9:52 60.67 20.00
OW-04U 81.08 Upper 11:45 58.74 22.34 10:37 58.91 22.17 10:14 59.45 21.63 9:51 60.09 20.99
OW-05L 79.90 Deep 11:39 55.45 24.45 10:29 55.47 24.43 10:10 56.04 23.86 9:47 56.74 23.16
OW-05U 79.55 Upper 11:38 54.51 25.04 10:31 54.64 24.91 10:08 55.22 24.33 9:46 55.83 23.72
OW-06L 81.55 Lower 11:26 56.50 25.05 10:18 56.58 24.97 9:58 57.10 24.45 9:37 57.75 23.80
OW-06U 80.77 Upper 11:27 55.49 25.28 10:15 55.59 25.18 10:00 56.12 24.65 9:38 56.74 24.03
OW-07L 79.04 Deep 10:51 60.44 18.60 9:51 60.45 18.59 9:40 60.83 18.21 8:57 61.95 17.09
OW-07U 79.02 Upper 10:52 60.30 18.72 9:53 60.39 18.63 9:39 60.63 18.39 8:56 61.34 17.68
OW-08L 84.07 Deep 10:26 52.63 31.44 8:32 52.66 31.41 7:56 53.17 30.90 8:34 54.14 29.93
OwW-08U 83.88 Lower 10:27 49.03 34.85 8:33 49.11 34.77 7:58 49.71 34.17 8:33 50.46 33.42
OW-09L 80.00 Deep 11:32 54.27 25.73 10:22 54.25 25.75 10:04 54.85 25.15 9:42 55.49 24.51
OW-09U 79.24 Upper 11:31 53.43 25.81 10:24 53.36 25.88 10:03 53.99 25.25 9:41 54.56 24.68
OW-10L 79.88 Deep 10:44 57.42 22.46 9:30 57.38 22.50 9:07 58.07 21.81 8:51 59.52 20.36
OW-10U 79.53 Upper 10:43 57.75 21.78 9:32 57.65 21.88 9:08 57.92 21.61 8:49 58.19 21.34
OW-2150L 82.45 Deep 9:11 50.00 32.45 12:18 50.09 32.36 11:30 50.44 32.01 11:03 51.30 31.15
OW-2150U 82.78 Upper 9:10 38.81 43.97 12:16 38.87 43.91 11:28 39.80 42.98 11:02 40.76 42.02
OW-2169L 81.72 Lower 9:20 47.13 34.59 12:22 47.23 34.49 11:35 47.84 33.88 11:09 48.57 33.15
OW-2169U 81.77 Upper 9:19 40.82 40.95 12:23 40.76 41.01 11:37 41.68 40.09 11:08 42.56 39.21
OW-2181L 81.32 Lower 9:28 46.36 34.96 12:28 46.54 34.78 11:42 46.90 34.42 11:11 47.53 33.79
OW-2181U 81.31 Upper 9:27 40.70 40.61 12:27 40.57 40.74 11:40 41.50 39.81 11:13 42.33 38.98
OW-2185L 81.36 Lower 10:15 48.12 33.24 9:07 48.22 33.14 8:49 48.79 32.57 8:21 49.54 31.82
OW-2185U 81.45 Upper 10:16 44.03 37.42 9:08 4412 37.33 8:48 44.81 36.64 8:19 45.59 35.86
OW-2253L 82.82 Deep 10:00 51.71 31.11 8:43 51.76 31.06 8:06 52.27 30.55 7:54 53.20 29.62
OW-2253U 82.66 Upper 9:59 39.05 43.61 8:45 39.34 43.32 8:07 40.32 42.34 7:52 41.27 41.39
OW-2269L 82.55 Deep 9:50 51.28 31.27 8:49 51.31 31.24 8:27 51.85 30.70 8:02 52.77 29.78
OW-2269U 82.43 Lower 9:51 49.28 33.15 8:51 49.38 33.05 8:28 49.97 32.46 7:59 50.72 31.71
OW-2284L 82.74 Lower 9:41 50.00 32.74 8:57 50.10 32.64 8:39 50.67 32.07 8:10 51.42 31.32
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Table 2.4.12-6 (Sheet 8 of 8)

13-Jan-09 18-Feb-09 19-May-09 25-Aug-09
Hydro- Depth to | Elevation Depth to | Elevation Depth to | Elevation Depth to | Elevation
Ref. Elev. | geologic Water of Water Water of Water Water of Water Water of Water
Well No. (NAVD88) Unit Time (ftbtc) (NAVDB88) Time (ftbtc) (NAVDB88) Time (ftbtc) (NAVD88) Time (ftbtc) (NAVD88)
OW-2284U 82.62 Upper 9:40 41.05 41.57 8:55 41.19 41.43 8:37 42.06 40.56 8:08 43.02 39.60
OW-2301L 83.19 Deep 8:55 47.11 36.08 8:23 47.19 36.00 7:48 47.68 35.51 7:40 48.50 34.69
OW-2301U 83.27 Upper 8:54 34.67 48.60 8:25 34.63 48.64 7:50 35.15 48.12 7:39 35.61 47.66
OW-2302L 81.95 Deep 13:09 47.08 34.87 12:04 47.14 34.81 11:17 47.62 34.33 10:49 48.39 33.56
OW-2302U 81.99 Lower 13:08 45.42 36.57 12:05 45.51 36.48 11:18 46.04 35.95 10:50 46.82 35.17
OW-2304L 69.73 Lower 14:16 44.15 25.58 13:46 44.20 25.53 12:59 44.66 25.07 12:42 45.41 24.32
OW-2304U 70.10 Upper 14:15 37.03 33.07 13:48 37.28 32.82 13:02 37.99 32.11 12:40 39.14 30.96
OW-2307L 78.56 Lower 10:36 54.89 23.67 9:21 54.90 23.66 9:03 55.82 22.74 8:44 57.32 21.24
OW-2307U 78.59 Upper 10:35 48.02 30.57 9:23 48.18 30.41 9:01 48.81 29.78 8:43 49.54 29.05
OW-2319L 76.05 Deep 12:56 44.29 31.76 11:53 44.43 31.62 11:06 44.84 31.21 10:31 45.57 30.48
OW-2319U 75.97 Lower 12:55 42.79 33.18 11:50 42.86 33.11 11:07 43.34 32.63 10:33 44.06 31.91
OW-2320L 73.19 Deep 12:28 45.22 27.97 11:25 45.29 27.90 10:46 45.71 27.48 10:11 46.47 26.72
OW-2320U 73.50 Lower 12:27 46.47 27.03 11:24 46.57 26.93 10:48 47.09 26.41 10:12 47.71 25.79
OW-2320U1 72.90 Upper 12:38 45.24 27.66 11:35 45.36 27.54 10:51 45.88 27.02 10:16 46.49 26.41
OW-2320U2 72.92 Upper 12:39 45.25 27.67 11:33 45.36 27.56 10:50 45.89 27.03 10:17 46.51 26.41
OW-2320U3 72.84 Upper 12:40 45.30 27.54 11:29 45.41 27.43 10:54 45.94 26.90 10:19 46.55 26.29
OW-2320U4 72.91 Upper 12:41 45.49 27.42 11:31 45.61 27.30 10:53 46.14 26.77 10:20 46.74 26.17
OW-2321L 73.54 Deep 12:14 54.07 19.47 11:10 54.11 19.43 10:36 54.31 19.23 11:40 55.40 18.14
OWw-2321U 73.27 Lower 12:13 53.62 19.65 11:12 53.78 19.49 10:38 54.25 19.02 11:39 54.77 18.50
OW-2324L 26.27 Deep 11:04 14.14 12.13 9:43 13.99 12.28 9:26 13.87 12.40 9:07 16.66 9.61
OW-2324U 26.17 Lower 11:03 13.71 12.46 9:41 13.47 12.70 9:24 13.64 12.53 9:09 16.10 10.07
OW-2348L 52.70 Deep 14:36 42.35 10.35 14:10 42.29 10.41 13:19 41.25 11.45 12:06 43.68 9.02
OW-2348U 52.12 Lower 14:35 43.76 8.36 14:14 41.71 10.41 13:21 40.56 11.56 12:08 43.34 8.78
OW-2352L 64.60 Lower 14:58 46.06 18.54 14:54 46.16 18.44 13:39 46.48 18.12 12:23 46.88 17.72
OW-2352U 64.47 Upper 14:57 45.96 18.51 14:52 46.06 18.41 13:35 46.38 18.09 12:21 46.79 17.68
OW-2359L1 79.36 Deep 11:15 57.01 22.35 10:07 56.97 22.39 9:50 57.59 21.77 9:24 58.97 20.39
OW-2359L.2 78.93 Deep 11:17 56.60 22.33 9:59 56.55 22.38 9:53 57.16 21.77 9:21 58.55 20.38
OW-2359L3 78.83 Deep 11:18 56.34 22.49 10:01 56.31 22.52 9:51 56.92 21.91 9:20 58.31 20.52
OW-2359U1 79.29 Lower 11:16 57.16 2213 10:09 57.24 22.05 9:48 57.66 21.63 9:22 58.37 20.92
Purple-shaded areas indicate an anomaly or suspect reading.
Yellow-shaded areas indicate water levels were collected on 9-25-08.
Abbreviations:
NAVD 88 = North American Vertical Datum 1988
fbtc = feet below top of casing
NA = Not Applicable
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Table 2.4.12-7 (Sheet 1 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen | Midpoint | of Water | screen screen | Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
25-Oct-07 22.16 12.16 17.16 32.19 -27.78 -37.78 -32.78 31.35 49.94| 0.84| 0.02
17-Nov-07 22.16 12.16 17.16 32.20 -27.78 -37.78 -32.78 31.35 49.94| 0.85| 0.02
18-Dec-07 22.16 12.16 17.16 32.09 -27.78 -37.78 -32.78 31.23 49.94| 0.86| 0.02
30-Jan-08 22.16 12.16 17.16 31.68 -27.78 -37.78 -32.78 30.97 49.94| 0.71| 0.01
g 18-Feb-08 22.16 12.16 17.16 31.46 -27.78 -37.78 -32.78 30.80 49.94| 0.66| 0.01
ke 31-Mar-08 22.16 12.16 17.16 31.47 -27.78 -37.78 -32.78 30.75 49.94| 0.72| 0.01
g 26-Apr-08 22.16 12.16 17.16 31.74 -27.78 -37.78 -32.78 31.33 49.94| 041| 0.01
§ 23-May-08 22.16 12.16 17.16 31.13 -27.78 -37.78 -32.78 30.42 49.94 0.71| 0.01
g 17-Jun-08 22.16 12.16 17.16 30.93 -27.78 -37.78 -32.78 30.17 49.94| 0.76| 0.02
s 15-Jul-08 22.16 12.16 17.16 30.79 -27.78 -37.78 -32.78 30.07 49.94| 0.72| 0.01
2 11-Aug-08 22.16 12.16 17.16 30.66 -27.78 -37.78 -32.78 29.89 49.94| 0.77| 0.02
D% 24-Sep-08 22.16 12.16 17.16 30.32 -27.78 -37.78 -32.78 29.60 49.94| 0.72| 0.01
= 22-Oct-08 22.16 12.16 17.16 30.25 -27.78 -37.78 -32.78 29.48 49.94| 0.77| 0.02
g 12-Nov-08 22.16 12.16 17.16 30.11 -27.78 -37.78 -32.78 29.40 49.94| 0.71| 0.01
% 16-Dec-08 22.16 12.16 17.16 29.90 -27.78 -37.78 -32.78 29.15 49.94| 0.75| 0.02
13-Jan-09 22.16 12.16 17.16 29.72 -27.78 -37.78 -32.78 29.00 49.94| 0.72| 0.01
18-Feb-09 22.16 12.16 17.16 29.62 -27.78 -37.78 -32.78 28.88 49.94| 0.74| 0.01
19-May-09 22.16 12.16 17.16 29.09 -27.78 -37.78 -32.78 28.42 49.94| 0.67| 0.01
25-Aug-09 22.16 12.16 17.16 28.50 -27.78 -37.78 -32.78 27.78 49.94( 0.72( 0.01
25-Oct-07 22.25 12.25 17.25 25.25 -22.93 -32.93 -27.93 2517 45.18| 0.08| 0.00
17-Nov-07 22.25 12.25 17.25 25.39 -22.93 -32.93 -27.93 25.32 45.18| 0.07| 0.00
18-Dec-07 22.25 12.25 17.25 25.55 -22.93 -32.93 -27.93 25.41 45.18| 0.14| 0.00
30-Jan-08 22.25 12.25 17.25 25.49 -22.93 -32.93 -27.93 25.32 45.18| 0.17| 0.00
g 18-Feb-08 22.25 12.25 17.25 25.39 -22.93 -32.93 -27.93 25.22 45.18| 0.17| 0.00
E 31-Mar-08 22.25 12.25 17.25 25.45 -22.93 -32.93 -27.93 25.21 45.18| 0.24| 0.01
g 26-Apr-08 22.25 12.25 17.25 25.28 -22.93 -32.93 -27.93 25.72 45.18| -0.44| -0.01
§ 23-May-08 22.25 12.25 17.25 25.16 —22.93 -32.93 -27.93 24.87 4518 0.29( 0.01
g 17-Jun-08 22.25 12.25 17.25 24.94 -22.93 -32.93 -27.93 24.66 4518 0.28( 0.01
E 15-Jul-08 22.25 12.25 17.25 24.80 -22.93 -32.93 -27.93 24.53 45.18( 0.27( 0.01
2 11-Aug-08 22.25 12.25 17.25 24.69 -22.93 -32.93 -27.93 24.37 4518 0.32( 0.01
D% 24-Sep-08 22.25 12.25 17.25 24.34 -22.93 -32.93 —27.93 24.04 45.18( 0.30( 0.01
= 22-Oct-08 22.25 12.25 17.25 24.26 -22.93 -32.93 -27.93 23.89 45.18( 0.37( 0.01
g 12-Nov-08 22.25 12.25 17.25 24.12 -22.93 -32.93 —27.93 23.75 45.18( 0.37( 0.01
% 16-Dec-08 22.25 12.25 17.25 23.84 —22.93 -32.93 —27.93 23.47 45.18( 0.37( 0.01
13-Jan-09 22.25 12.25 17.25 23.62 -22.93 -32.93 -27.93 23.27 4518 0.35( 0.01
18-Feb-09 22.25 12.25 17.25 23.52 -22.93 -32.93 -27.93 23.12 4518 0.40( 0.01
19-May-09 22.25 12.25 17.25 22.95 -22.93 -32.93 -27.93 22.58 4518 0.37( 0.01
25-Aug-09 22.25 12.25 17.25 22.41 -22.93 -32.93 -27.93 22.00 4518 0.41| 0.01
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Table 2.4.12-7 (Sheet 2 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
25-Oct-07 32.60 22.60 27.60 21.09 -11.79 -21.79 -16.79 21.04 44.39( 0.05( 0.00
17-Nov-07 32.60 22.60 27.60 22.01 -11.79 -21.79 -16.79 20.94 44.39( 1.07| 0.02
18-Dec-07 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 20.79 44.39 NA NA
30-Jan-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 20.50 44 .39 NA NA
g 18-Feb-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 20.36 44.39 NA NA
S 31-Mar-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 20.20 44.39 NA NA
g 26-Apr-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 19.98 44.39 NA NA
§ 23-May-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 19.83 44.39 NA NA
g 17-Jun-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 19.56 44 .39 NA NA
E 15-Jul-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 19.25 44.39 NA NA
2 11-Aug-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 18.91 44.39 NA NA
§ 24-Sep-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 18.41 44.39 NA NA
= 22-Oct-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 18.15 44 .39 NA NA
g 12-Nov-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 17.92 44.39 NA NA
% 16-Dec-08 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 17.66 44.39 NA NA
13-Jan-09 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 17.24 44.39 NA NA
18-Feb-09 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 17.42 44 .39 NA NA
19-May-09 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 17.13 44.39 NA NA
25-Aug-09 32.60 22.60 27.60 DRY -11.79 -21.79 -16.79 16.23 44.39 NA NA
25-Oct-07 4.61 -5.39 -0.39 24.93 -20.87 -30.87 -25.87 23.98 25.48| 0.95| 0.04
17-Nov-07 4.61 -5.39 -0.39 25.06 -20.87 -30.87 -25.87 24.06 25.48| 1.00| 0.04
18-Dec-07 4.61 -5.39 -0.39 25.02 -20.87 -30.87 -25.87 24.13 25.48| 0.89| 0.03
30-Jan-08 4.61 -5.39 -0.39 24.88 -20.87 -30.87 -25.87 23.92 25.48| 0.96| 0.04
g 18-Feb-08 4.61 -5.39 -0.39 24.76 -20.87 -30.87 —25.87 23.76 25.48| 1.00| 0.04
e 31-Mar-08 4.61 -5.39 -0.39 24.64 -20.87 -30.87 -25.87 23.69 25.48| 0.95| 0.04
g 26-Apr-08 4.61 -5.39 -0.39 24.38 -20.87 -30.87 -25.87 23.45 25.48| 0.93| 0.04
§ 23-May-08 4.61 -5.39 -0.39 24.21 -20.87 -30.87 -25.87 23.28 25.48| 0.93| 0.04
g 17-Jun-08 4.61 -5.39 -0.39 24.05 -20.87 -30.87 -25.87 23.10 25.48| 0.95| 0.04
8 15-Jul-08 4.61 -5.39 -0.39 23.86 -20.87 -30.87 —25.87 22.89 25.48| 0.97| 0.04
g 11-Aug-08 4.61 -5.39 -0.39 23.61 -20.87 -30.87 -25.87 22.66 25.48| 0.95| 0.04
§ 24-Sep-08 4.61 -5.39 -0.39 23.25 -20.87 -30.87 -25.87 22.24 25.48| 1.01| 0.04
= 22-Oct-08 4.61 -5.39 -0.39 23.06 -20.87 -30.87 -25.87 22.04 25.48| 1.02| 0.04
g 12-Nov-08 4.61 -5.39 -0.39 22.88 -20.87 -30.87 -25.87 21.86 25.48| 1.02| 0.04
% 16-Dec-08 4.61 -5.39 -0.39 22.56 -20.87 -30.87 -25.87 21.55 25.48| 1.01| 0.04
13-Jan-09 4.61 -5.39 -0.39 22.34 -20.87 -30.87 —25.87 21.32 25.48| 1.02| 0.04
18-Feb-09 4.61 -5.39 -0.39 22.17 -20.87 -30.87 —25.87 21.17 25.48| 1.00| 0.04
19-May-09 4.61 -5.39 -0.39 21.63 -20.87 -30.87 —25.87 20.70 25.48| 0.93| 0.04
25-Aug-09 4.61 -5.39 -0.39 20.99 -20.87 -30.87 -25.87 20.00 25.48| 0.99| 0.04
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Table 2.4.12-7 (Sheet 3 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
25-Oct-07 32.07 22.07 27.07 26.84 —41.74 -51.74 —46.74 26.73 73.81| 0.11]| 0.00
17-Nov-07 32.07 22.07 27.07 27.07 —41.74 -51.74 —46.74 26.88 73.81| 0.19]| 0.00
18-Dec-07 32.07 22.07 27.07 27.24 —41.74 -51.74 —46.74 26.93 73.81| 0.31| 0.00
30-Jan-08 32.07 22.07 27.07 27.22 —41.74 -51.74 —46.74 26.85 73.81| 0.37| 0.01
18-Feb-08 32.07 22.07 27.07 27.10 —41.74 -51.74 —46.74 26.69 73.81| 0.41]| 0.01
%‘ 31-Mar-08 32.07 22.07 27.07 27.05 —41.74 -51.74 —46.74 26.65 73.81| 0.40| 0.01
5 26-Apr-08 32.07 22.07 27.07 26.80 —41.74 -51.74 —46.74 26.38 73.81| 0.42| 0.01
E 23-May-08 32.07 22.07 27.07 26.67 —41.74 -51.74 —46.74 26.19 73.81| 0.48| 0.01
g 17-Jun-08 32.07 22.07 27.07 26.49 —41.74 -51.74 —46.74 25.97 73.81| 0.52| 0.01
g 15-Jul-08 32.07 22.07 27.07 26.34 —41.74 -51.74 —46.74 25.79 73.81| 0.55| 0.01
ﬁ 11-Aug-08 32.07 22.07 27.07 26.19 —41.74 -51.74 —46.74 25.59 73.81| 0.60| 0.01
5’ 24-Sep-08 32.07 22.07 27.07 25.84 —41.74 -51.74 —46.74 25.26 73.81| 0.58| 0.01
uo? 22-Oct-08 32.07 22.07 27.07 25.72 —41.74 -51.74 —46.74 25.11 73.81| 0.61| 0.01
% 12-Nov-08 32.07 22.07 27.07 25.57 —41.74 -51.74 —46.74 24.97 73.81| 0.60| 0.01
16-Dec-08 32.07 22.07 27.07 25.26 —41.74 -51.74 —46.74 24.67 73.81| 0.59| 0.01
13-Jan-09 32.07 22.07 27.07 25.04 —41.74 -51.74 —46.74 24.45 73.81| 0.59| 0.01
18-Feb-09 32.07 22.07 27.07 24.91 —41.74 -51.74 —46.74 24.43 73.81| 0.48| 0.01
19-May-09 32.07 22.07 27.07 24.33 —41.74 -51.74 —46.74 23.86 73.81| 0.47| 0.01
25-Aug-09 32.07 22.07 27.07 23.72 —41.74 -51.74 —46.74 23.16 73.81| 0.56| 0.01
25-Oct-07 26.46 16.46 21.46 27.18 -5.51 -15.51 -10.51 27.09 31.97| 0.09| 0.00
17-Nov-07 26.46 16.46 21.46 27.39 -5.51 -15.51 -10.51 27.30 31.97| 0.09| 0.00
18-Dec-07 26.46 16.46 21.46 27.57 -5.51 -15.51 -10.51 27.69 31.97|-0.12| 0.00
30-Jan-08 26.46 16.46 21.46 27.54 -5.51 -15.51 -10.51 27.33 31.97| 0.21| 0.01
g 18-Feb-08 26.46 16.46 21.46 27.42 -5.51 -15.51 -10.51 27.21 31.97| 0.21| 0.01
e 31-Mar-08 26.46 16.46 21.46 27.34 -5.51 -15.51 -10.51 27.14 31.97| 0.20| 0.01
g 26-Apr-08 26.46 16.46 21.46 27.11 -5.51 -15.51 -10.51 27.33 31.97| -0.22| -0.01
§ 23-May-08 26.46 16.46 21.46 26.93 -5.51 -15.51 -10.51 26.73 31.97| 0.20| 0.01
g 17-Jun-08 26.46 16.46 21.46 26.75 -5.51 -15.51 -10.51 26.53 31.97| 0.22| 0.01
8 15-Jul-08 26.46 16.46 21.46 26.57 -5.51 -15.51 -10.51 26.36 31.97| 0.21| 0.01
g 11-Aug-08 26.46 16.46 21.46 26.41 -5.51 -15.51 -10.51 26.17 31.97| 0.24| 0.01
§ 24-Sep-08 26.46 16.46 21.46 26.06 -5.51 -15.51 -10.51 25.84 31.97| 0.22| 0.01
= 22-Oct-08 26.46 16.46 21.46 25.93 -5.51 -15.51 -10.51 25.70 31.97| 0.23| 0.01
§ 12-Nov-08 26.46 16.46 21.46 25.80 -5.51 -15.51 -10.51 25.57 31.97| 0.23| 0.01
% 16-Dec-08 26.46 16.46 21.46 25.51 -5.51 -15.51 -10.51 25.28 31.97| 0.23| 0.01
13-Jan-09 26.46 16.46 21.46 25.28 -5.51 -15.51 -10.51 25.05 31.97| 0.23| 0.01
18-Feb-09 26.46 16.46 21.46 25.18 -5.51 -15.51 -10.51 24.97 31.97| 0.21| 0.01
19-May-09 26.46 16.46 21.46 24.65 -5.51 -15.51 -10.51 24.45 31.97| 0.20| 0.01
25-Aug-09 26.46 16.46 21.46 24.03 -5.51 -15.51 -10.51 23.80 31.97| 0.23| 0.01
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Table 2.4.12-7 (Sheet 4 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
25-Oct-07 24.32 14.32 19.32 21.00 -35.53 —45.53 —40.53 21.26 59.85| -0.26| 0.00
17-Nov-07 24.32 14.32 19.32 21.03 -35.53 —45.53 —40.53 21.16 59.85| -0.13| 0.00
18-Dec-07 24.32 14.32 19.32 23.04 -35.53 —45.53 —40.53 21.05 59.85| 1.99| 0.03
30-Jan-08 24.32 14.32 19.32 20.85 -35.53 —45.53 —40.53 20.87 59.85| -0.02| 0.00
18-Feb-08 24.32 14.32 19.32 20.72 -35.53 —45.53 —40.53 20.71 59.85| 0.01| 0.00
a 31-Mar-08 24.32 14.32 19.32 20.63 -35.53 —45.53 —40.53 20.63 59.85| 0.00| 0.00
é 26-Apr-08 24.32 14.32 19.32 20.47 -35.53 —45.53 —40.53 20.36 59.85| 0.11| 0.00
E 23-May-08 24.32 14.32 19.32 20.36 -35.53 —45.53 —40.53 20.16 59.85| 0.20| 0.00
g 17-Jun-08 24.32 14.32 19.32 20.21 -35.53 —45.53 —40.53 19.90 59.85| 0.31| 0.01
g 15-Jul-08 24.32 14.32 19.32 20.02 -35.53 —45.53 —40.53 19.63 59.85| 0.39| 0.01
ﬁ 11-Aug-08 24.32 14.32 19.32 19.81 -35.53 —45.53 —40.53 19.29 59.85| 0.52| 0.01
5’ 24-Sep-08 24.32 14.32 19.32 19.44 -35.53 —45.53 —40.53 19.07 59.85| 0.37| 0.01
'oT 22-Oct-08 24.32 14.32 19.32 19.24 -35.53 —45.53 —40.53 18.83 59.85| 0.41| 0.01
% 12-Nov-08 24.32 14.32 19.32 19.11 -35.53 —45.53 —40.53 18.75 59.85| 0.36| 0.01
16-Dec-08 24.32 14.32 19.32 18.86 -35.53 —45.53 —40.53 18.67 59.85| 0.19| 0.00
13-Jan-09 24.32 14.32 19.32 18.72 -35.53 —45.53 —40.53 18.60 59.85| 0.12| 0.00
18-Feb-09 24.32 14.32 19.32 18.63 -35.53 —45.53 —40.53 18.59 59.85| 0.04| 0.00
19-May-09 24.32 14.32 19.32 18.39 -35.53 —45.53 —40.53 18.21 59.85| 0.18| 0.00
25-Aug-09 24.32 14.32 19.32 17.68 -35.53 —45.53 —40.53 17.09 59.85| 0.59| 0.01
25-Oct-07 —7.62 -17.62 -12.62 37.62 —44.44 -54.44 —49.44 34.32 36.82| 3.30| 0.09
17-Nov-07 —7.62 -17.62 -12.62 37.64 —44.44 -54.44 —49.44 34.09 36.82| 3.55| 0.10
18-Dec-07 —7.62 -17.62 -12.62 37.52 —44.44 -54.44 —49.44 33.97 36.82| 3.55| 0.10
30-Jan-08 —7.62 -17.62 -12.62 37.39 —44.44 -54.44 —49.44 33.99 36.82| 3.40| 0.09
18-Feb-08 —7.62 -17.62 -12.62 37.24 —44.44 -54.44 —49.44 33.91 36.82| 3.33| 0.09
’%‘ 31-Mar-08 —7.62 -17.62 -12.62 37.09 —44.44 -54.44 —49.44 33.77 36.82| 3.32| 0.09
5 26-Apr-08 —7.62 -17.62 -12.62 36.90 —44.44 -54.44 —49.44 33.38 36.82| 3.52| 0.10
E 23-May-08 —7.62 -17.62 -12.62 36.63 —44.44 -54.44 —49.44 33.05 36.82| 3.58| 0.10
g 17-Jun-08 —7.62 -17.62 -12.62 36.28 —44.44 -54.44 —49.44 32.68 36.82| 3.60| 0.10
§ 15-Jul-08 —7.62 -17.62 -12.62 36.09 —44.44 -54.44 —49.44 32.51 36.82| 3.58| 0.10
\—'?/ 11-Aug-08 —7.62 -17.62 -12.62 35.71 —44.44 -54.44 —49.44 32.04 36.82| 3.67| 0.10
5’ 24-Sep-08 —7.62 -17.62 -12.62 35.50 —44.44 —54.44 —49.44 31.91 36.82| 3.59| 0.10
S 22-Oct-08 —7.62 -17.62 -12.62 35.34 —44.44 -54.44 —49.44 31.74 36.82| 3.60| 0.10
% 12-Nov-08 —7.62 -17.62 -12.62 35.26 —44.44 —54.44 —49.44 31.73 36.82| 3.53| 0.10
16-Dec-08 —7.62 -17.62 -12.62 34.98 —44.44 —54.44 —49.44 31.51 36.82| 3.47| 0.09
13-Jan-09 —7.62 -17.62 -12.62 34.85 —44.44 -54.44 —49.44 31.44 36.82| 3.41| 0.09
18-Feb-09 —7.62 -17.62 -12.62 34.77 —44.44 -54.44 —49.44 31.41 36.82| 3.36| 0.09
19-May-09 —7.62 -17.62 -12.62 34.17 —44.44 -54.44 —49.44 30.90 36.82| 3.27| 0.09
25-Aug-09 —7.62 -17.62 -12.62 33.42 —44.44 -54.44 —49.44 29.93 36.82| 3.49| 0.09
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Table 2.4.12-7 (Sheet 5 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone

Top of |Bottom of Elevation | Top of |Bottom of Elevation

Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
25-0ct-07 | 27.91 17.91 22.91 27.47 -32.14 —42.14 —37.14 27.81  |60.05|-0.34 | —0.01
17-Nov-07 | 27.91 17.91 22.91 27.87 -32.14 —42.14 -37.14 28.09 [60.05/-0.22] 0.00
18-Dec-07 | 27.91 17.91 22.91 28.41 -32.14 —42.14 -37.14 28.18  |60.05| 0.23 | 0.00
30-Jan-08 |  27.91 17.91 22.91 27.93 -32.14 —42.14 -37.14 28.03 |60.05|-0.10] 0.00
18-Feb-08| 27.91 17.91 22.91 27.78 -32.14 —42.14 -37.14 2787  |60.05]-0.09] 0.00
= [31Mar08| 27.91 17.91 22.91 27.92 —32.14 —42.14 —37.14 27.90  [60.05| 0.02 | 0.00
§ 26-Apr-08 | 27.91 17.91 22.91 27.53 -32.14 —42.14 -37.14 3326 |60.05/-5.73]-0.10
5 [23-May-08| 27.91 17.91 22.91 27.47 -32.14 —42.14 —37.14 2742 |60.05] 0.05 | 0.00
% 17-Jun-08 | 27.91 17.91 22.91 27.31 -32.14 —42.14 -37.14 2725 |60.05| 0.06 | 0.00
5 15-Jul-08 27.91 17.91 22.91 27.17 -32.14 —42.14 -37.14 27.09 |60.05] 0.08 | 0.00
3 11-Aug-08 |  27.91 17.91 22.91 27.22 -32.14 —42.14 —37.14 26.89 |6005| 0.33 | 0.01
§ 24-Sep-08|  27.91 17.91 22.91 26.71 -32.14 —42.14 -37.14 2659  |60.05| 0.12 | 0.00
=t 22-Oct-08 | 27.91 17.91 22.91 26.65 —-32.14 —42.14 -37.14 26.49  |60.05] 0.16 | 0.00
% 12-Nov-08 |  27.91 17.91 22.91 26.48 -32.14 —42.14 -37.14 2632  |60.05] 0.16 | 0.00
16-Dec-08| 27.91 17.91 22.91 26.11 -32.14 —42.14 —37.14 2598 |60.05| 0.13 | 0.00
13-Jan-09 |  27.91 17.91 22.91 25.81 -32.14 —42.14 -37.14 2573  |60.05] 0.08 | 0.00
18-Feb-09 |  27.91 17.91 22.91 25.88 —32.14 —42.14 —37.14 2575  [60.05| 0.13 | 0.00
19-May-09|  27.91 17.91 22.91 25.25 -32.14 —42.14 -37.14 2515  |60.05| 0.10 | 0.00
25-Aug-09|  27.91 17.91 22.91 24.68 -32.14 —42.14 —37.14 2451  |60.05] 0.17 | 0.00
25-Oct-07 | 30.09 20.09 25.09 22.29 —48.93 —58.93 —53.93 2536 |79.02|-3.07|-0.04
17-Nov-07 | 30.09 20.09 25.09 22.49 —48.93 -58.93 -53.93 2512  |79.02]-2.63]-0.03
18-Dec-07 |  30.09 20.09 25.09 22.61 -48.93 -58.93 -53.93 25.07  [79.02]-2.46]-003
30-Jan-08 |  30.09 20.09 25.09 22.53 —48.93 -58.93 -53.93 25.08 |79.02|-2.55|—-0.03
18-Feb-08|  30.09 20.09 25.09 22.49 —48.93 -58.93 -53.93 2490 [79.02]-2.41]-0.03
= 31-Mar-08 30.09 20.09 25.09 22.70 -48.93 -58.93 -53.93 24.73 79.02 | -2.03 | -0.03
§ 26-Apr-08 | 30.09 20.09 25.09 22.62 —48.93 -58.93 -53.93 2627 |79.02]-3.65]-0.05
8 |23-May-08| 30.09 20.09 25.09 22.63 -48.93 -58.93 -53.93 23.88  |[79.02(-1.25]-0.02
% 17-Jun-08 | 30.09 20.09 25.09 22.58 —48.93 -58.93 -53.93 2334  [79.02|-076|-0.01
5 15-Jul-08 30.09 20.09 25.09 22.52 —48.93 -58.93 -53.93 23.04 [79.02]-052]-0.01
S [11-Aug08| 30.09 20.09 25.09 22.44 -48.93 -58.93 -53.93 2254  [79.02]-0.10] 0.00
§ 24-Sep-08|  30.09 20.09 25.09 22.24 —48.93 -58.93 -53.93 2253  [79.02|-029] 0.00
T 22-Oct-08 30.09 20.09 25.09 22.24 —48.93 -58.93 -53.93 2232 |79.02|-0.08] 0.00
% 12-Nov-08 [  30.09 20.09 25.09 2217 -48.93 -58.93 -53.93 2236 |79.02]-0.19] 0.00
16-Dec-08 |  30.09 20.09 25.09 22.00 —48.93 -58.93 -53.93 2237  |79.02|-0.37] 0.00
13-Jan-09 |  30.09 20.09 25.09 21.78 —48.93 -58.93 -53.93 2246  [79.02]-0.68]-0.01
18-Feb-09 |  30.09 20.09 25.09 21.88 —48.93 —58.93 —53.93 2250 |79.02|-0.62]-001
19-May-09|  30.09 20.09 25.09 21.61 —48.93 -58.93 -53.93 2181  |[79.02|-0.20] 0.00
25-Aug-09|  30.09 20.09 25.09 21.34 —48.93 -58.93 -53.93 2036 [79.02] 0.98 | 0.01
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Table 2.4.12-7 (Sheet 6 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
30-Jan-08 | 25.91 15.91 20.91 46.29 -59.13 —69.13 —64.13 3444  |g5.04]11.85| 0.14
18-Feb-08| 25.91 15.91 20.91 46.08 -59.13 —69.13 —64.13 3455 |g5.04|1153| 0.14
31-Mar-08 25.91 15.91 20.91 46.27 -59.13 —69.13 —64.13 34.58 85.0411.69| 0.14
| 26-Apr08| 25.91 15.91 20.91 46.05 -59.13 —69.13 —64.13 3434  |[g5.04]11.71] 0.14
§ 23-May-08|  25.91 15.91 20.91 4585 -59.13 —69.13 —64.13 3416 | 85.04|11.69| 0.14
% 17-Jun-08 25.91 15.91 20.91 45.61 -59.13 -69.13 —64.13 33.84 85.0411.77] 0.14
g 15-Jul-08 25.91 15.91 20.91 4535 —59.13 —69.13 —64.13 3360 |8504|11.75| 0.14
5 11-Aug-08 |  25.91 15.91 20.91 45.12 -59.13 —69.13 —64.13 3324 |g5.04]11.88] 0.14
% 24-Sep-08|  25.91 15.91 20.91 44.78 -59.13 —-69.13 —64.13 3299 |g5.04]11.79] 0.14
= 22-0ct-08 | 25.91 15.91 20.91 44.66 -59.13 —-69.13 —64.13 3274  |g5.04]11.92] 0.14
3 12-Nov-08|  25.91 15.91 20.91 44.40 -59.13 —69.13 —64.13 3261 |85.04]11.79] 0.14
g 16-Dec-08|  25.91 15.91 20.91 44.20 -59.13 —69.13 —64.13 3250 |85.04]11.70]| 0.14
o 13-Jan-09 |  25.91 15.91 20.91 43.97 -59.13 —-69.13 —64.13 3245 8504|1152 0.14
18-Feb-09| 25.91 15.91 20.91 43.91 -59.13 -69.13 —64.13 3236 |85.04|11.55| 0.14
19-May-09|  25.91 15.91 20.91 42.98 -59.13 —69.13 —64.13 32.01 |g5.04]10.97]| 0.13
25-Aug-09 | 25.91 15.91 20.91 42.02 -59.13 —69.13 —64.13 31.15 | g85.04|10.87 | 0.13
30-Jan-08 |  25.11 15.11 20.11 43.48 -9.96 -19.96 —14.96 37.14  |[35.07] 6.34 | 0.18
18-Feb-08|  25.11 15.11 20.11 43.18 —9.96 —-19.96 —14.96 36.96 [3507| 6.22 | 0.18
_ [31-Mar08| 25.11 15.11 20.11 43.37 —9.96 —-19.96 —14.96 36.81 3507 6.56 | 0.19
é 26-Apr-08 25.11 15.11 20.11 43.06 -9.96 —-19.96 -14.96 36.57 35.07 | 6.49 | 0.19
%  |23-May-08| 25.11 15.11 20.11 42.95 —9.96 —-19.96 —14.96 3632 [3507] 6.63 | 0.19
% 17-Jun-08 | 25.11 15.11 20.11 4258 —9.96 —-19.96 —14.96 36.00 |35.07]| 658 | 0.19
%' 15-Jul-08 25.11 15.11 20.11 42.39 —9.96 —-19.96 —14.96 3581 3507 6.58 | 0.19
5 11-Aug-08 |  25.11 15.11 20.11 42.15 —9.96 —-19.96 —14.96 3549 |[3507] 6.66 | 0.19
g 24-Sep-08 25.11 15.11 20.11 41.78 —9.96 -19.96 -14.96 35.23 35.07| 6.55 | 0.19
:&) 22-Oct-08 25.11 15.11 20.11 41.69 —9.96 —-19.96 —14.96 3507 |[35.07] 6.62 | 0.19
o 12-Nov-08 |  25.11 15.11 20.11 41.62 —9.96 —19.96 —14.96 3500 |35.07] 6.62 | 0.19
§ 16-Dec-08|  25.11 15.11 20.11 41.22 —9.96 -19.96 —14.96 3471 [3507] 651 | 0.19
g 13-Jan-09 | 25.11 15.11 20.11 40.95 —9.96 -19.96 —14.96 3459 [3507] 6.36 | 0.18
o 18-Feb-09| 25.11 15.11 20.11 41.01 —9.96 —-19.96 —14.96 3449 3507 652 | 0.19
19-May-09 25.11 15.11 20.11 40.09 -9.96 -19.96 -14.96 33.88 3507 | 6.21 | 0.18
25-Aug-09|  25.11 15.11 20.11 39.21 —9.96 —19.96 —14.96 3315 |[35.07] 6.06 | 0.17
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Table 2.4.12-7 (Sheet 7 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
30-Jan-08 |  40.01 30.01 35.01 43.24 -10.12 -20.12 -15.12 36.45 |50.13| 6.79 | 0.14
18-Feb-08 |  40.01 30.01 35.01 42.85 -10.12 —20.12 -15.12 36.58 |50.13| 6.27 | 0.13
- 31-Mar-08 40.01 30.01 35.01 43.04 -10.12 -20.12 -15.12 36.54 50.13| 6.50 | 0.13
2
2 26-Apr-08 | 40.01 30.01 35.01 42.71 -10.12 —20.12 —15.12 3646 |50.13| 6.25 | 0.12
% |23-May-08| 40.01 30.01 35.01 42.64 -10.12 —20.12 -15.12 3641 5013 6.23 | 0.12
% 17-Jun-08 | 40.01 30.01 35.01 42.26 -10.12 —20.12 -15.12 3626 |50.13| 6.00 | 0.12
-
E 15-Jul-08 40.01 30.01 35.01 42.08 -10.12 —20.12 —15.12 36.12 |50.13| 5.96 | 0.12
5 11-Aug-08 | 40.01 30.01 35.01 4183 -10.12 —20.12 —15.12 3591 5013 5.92 | 0.12
g 24-Sep-08|  40.01 30.01 35.01 41.46 -10.12 —20.12 —-15.12 3564 |50.13| 5.82 | 0.12
D% 22-Oct-08 | 40.01 30.01 35.01 41.40 -10.12 —20.12 —15.12 3546 |50.13| 5.94 | 0.12
o [12-Nov-08|  40.01 30.01 35.01 4133 -10.12 —20.12 —15.12 3529 5013 6.04 | 0.12
=}
S 16-Dec-08|  40.01 30.01 35.01 40.90 ~-10.12 —20.12 -15.12 3509 |[50.13] 5.81 | 0.12
g 13-Jan-09 | 40.01 30.01 35.01 40.61 -10.12 —20.12 -15.12 3496 |50.13]| 5.65 | 0.11
o 18-Feb-09 40.01 30.01 35.01 40.74 -10.12 -20.12 -15.12 34.78 50.13| 5.96 | 0.12
19-May-09|  40.01 30.01 35.01 39.81 -10.12 —20.12 —15.12 3442 |[50.13] 5.39 | 0.11
25-Aug-09 |  40.01 30.01 35.01 38.98 -10.12 —20.12 —15.12 3379  |[50.13] 5.19 | 0.10
30-Jan-08 14.89 4.89 9.89 39.81 -10.24 -20.24 -15.24 35.82 2513 | 3.99 | 0.16
18-Feb-08| 14.89 4.89 9.89 39.69 —-10.24 —20.24 —15.24 3564 |2513]| 4.05 | 0.16
_ [31-mar08| 14.89 4.89 9.89 39.68 -10.24 —20.24 —15.24 3548 |2513| 4.20 | 0.17
2
2 26-Apr-08 14.89 4.89 9.89 39.49 —10.24 —20.24 —15.24 3523 |2513| 4.26 | 0.17
% |23-May-08| 14.89 4.89 9.89 39.26 —10.24 —20.24 —15.24 3498 2513 4.28 | 0.17
% 17-Jun-08 | 14.89 4.89 9.89 38.91 —-10.24 —20.24 —15.24 3467 |2513| 4.24 | 0.17
s 15-Jul-08 14.89 4.89 9.89 38.72 —-10.24 —20.24 —15.24 3449 2513 423 | 0.17
o
5 11-Aug-08 |  14.89 4.89 9.89 38.44 -10.24 —20.24 —15.24 3418 |2513| 4.26 | 0.17
g 24-Sep-08 14.89 4.89 9.89 38.13 -10.24 -20.24 -15.24 33.91 2513 422 | 0.17
:&) 22-Oct-08 | 14.89 4.89 9.89 37.98 -10.24 —20.24 —15.24 3375 |2513]| 4.23 | 0.17
o [12-Nov-08| 14.89 4.89 9.89 37.92 —-10.24 —20.24 —15.24 3367 |2513]| 4.25 | 0.17
)
3 16-Dec-08 14.89 4.89 9.89 37.58 -10.24 -20.24 -15.24 33.37 2513 | 4.21 | 0.17
g 13-Jan-09 | 14.89 4.89 9.89 37.42 -10.24 —20.24 —15.24 3324 |2513]| 4.18 | 0.17
o 18-Feb-09 | 14.89 4.89 9.89 37.33 -10.24 —20.24 —15.24 3314  |2513]| 4.19 | 0.17
19-May-09 14.89 4.89 9.89 36.64 -10.24 -20.24 -15.24 32.57 2513 | 4.07 | 0.16
25-Aug-09| 14.89 4.89 9.89 35.86 -10.24 —20.24 —15.24 3182 2513 4.04 | 0.16
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Table 2.4.12-7 (Sheet 8 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
30-Jan-08 |  26.17 16.17 21.17 48.31 -53.82 —63.82 -58.82 3359 [79.9914.72] 0.18
18-Feb-08| 26.17 16.17 21.17 47.84 -53.82 —63.82 —58.82 3343  [79.9914.41]| 0.18
31-Mar-08 26.17 16.17 2117 48.18 -53.82 -63.82 -58.82 33.30 79.9914.88| 0.19
| 26-Apros| 26.17 16.17 21.17 48.01 -53.82 —63.82 -58.82 33.00 [79.99/15.01] 0.19
§ 23-May-08| 26.17 16.17 21.17 46.98 —53.82 —63.82 —58.82 3272 [79.9914.26] 0.18
% 17-Jun-08 26.17 16.17 2117 46.52 -53.82 -63.82 -58.82 32.31 79.99(14.211] 0.18
g 15-Jul-08 26.17 16.17 21.17 46.07 —53.82 —63.82 —58.82 3212 [79.99]13.95] 0.17
5 11-Aug-08 |  26.17 16.17 21.17 45.65 —53.82 —63.82 —58.82 31.74  [79.9913.91]| 0.17
% 24-Sep-08|  26.17 16.17 2117 45.05 —53.82 —63.82 —58.82 3158 |79.99|13.47]| 0.17
= 22-Oct-08 | 26.17 16.17 21.17 44.71 -53.82 —63.82 —58.82 31.39  [79.9913.32] 0.17
§ 12-Nov-08 |  26.17 16.17 21.17 44.42 ~53.82 —63.82 -58.82 3138 |[79.99|13.04| 0.16
g 16-Dec-08| 26.17 16.17 21.17 43.99 -53.82 ~63.82 -58.82 3117  |79.99]12.82] 0.16
o 13-Jan-09 | 26.17 16.17 2117 43.61 —53.82 —63.82 -58.82 31.11 799911250 0.16
18-Feb-09 26.17 16.17 2117 43.32 -53.82 -63.82 -58.82 31.06 79.9912.26| 0.15
19-May-09|  26.17 16.17 21.17 42.34 —53.82 —63.82 -58.82 3055 [79.99|11.79] 0.15
25-Aug-09|  26.17 16.17 21.17 41.39 —53.82 —63.82 -58.82 2962 |[79.99]11.77] 0.15
30-Jan-08 0.75 -9.25 —4.25 35.73 —49.11 —59.11 —54.11 33.68 |49.86| 2.05 | 0.04
18-Feb-08 0.75 —9.25 —4.25 35.55 —49.11 -59.11 —54.11 3356 4986/ 1.99 | 0.04
31-Mar-08 0.75 —9.25 —4.25 35.41 —49.11 ~59.11 —54.11 3343  |49.86]| 1.98 | 0.04
| 26-Apr-08 0.75 —9.25 —4.25 35.18 —49.11 —59.11 —54.11 3313 [49.86| 2.05 | 0.04
§ 23-May-08 0.75 —9.25 —4.25 34.88 —49.11 ~59.11 —54.11 3285 [4986| 2.03 | 0.04
E 17-Jun-08 0.75 —9.25 —4.25 34.59 —49.11 ~59.11 —54.11 3248 [4986| 2.11 | 0.04
g 15-Jul-08 0.75 ~9.25 —4.25 34.40 —49.11 ~59.11 —54.11 3229 4986 2.11 | 0.04
5 11-Aug-08 0.75 —9.25 —4.25 34.06 —49.11 -59.11 —54.11 31.91  [49.86]| 2.15 | 0.04
§ 25-Sep-08 0.75 -9.25 -4.25 33.81 -49.11 -59.11 -54.11 31.74 4986| 2.07 | 0.04
g 22-Oct-08 0.75 —9.25 —4.25 33.65 —49.11 ~59.11 —54.11 3155 [49.86]| 2.10 | 0.04
§ 12-Nov-08 0.75 —9.25 —4.25 33.57 —49.11 -59.11 —54.11 3155 |49.86| 2.02 | 0.04
g 16-Dec-08 0.75 -9.25 —4.25 33.27 —49.11 -59.11 -54.11 31.34 49.86| 1.93 | 0.04
o 13-Jan-09 0.75 —9.25 —4.25 33.15 —49.11 ~59.11 —54.11 3127 4986 1.88 | 0.04
18-Feb-09 0.75 —9.25 —4.25 33.05 —49.11 -59.11 —54.11 3124  |4986] 1.81 | 0.04
19-May-09 0.75 -9.25 —4.25 32.46 —49.11 -59.11 -54.11 30.70 49.86| 1.76 | 0.04
25-Aug-09 0.75 —9.25 —4.25 31.71 —49.11 ~59.11 —54.11 2978  |49.86] 1.93 | 0.04
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Table 2.4.12-7 (Sheet 9 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
30-Jan-08 15.98 5.98 10.98 44.49 -19.03 -29.03 —24.03 3534  [3501] 915 | 0.26
18-Feb-08 15.98 5.98 10.98 44.30 ~-19.03 -29.03 —24.03 3516 [3501] 914 | 0.26
. 31-Mar-08 15.98 5.98 10.98 44.44 -19.03 —29.03 —24.03 35.01 35.01| 9.43 | 0.27
z
% 26-Apr-08 15.98 5.98 10.98 44.41 -19.03 -29.03 —24.03 3478 |[3501] 963 | 0.28
o 23-May-08|  15.98 5.98 10.98 44.00 -19.03 -29.03 —24.03 3442 [3501] 958 | 0.27
% 17-Jun-08 15.98 5.98 10.98 43.68 -19.03 —29.03 —24.03 34.19 35.01| 9.49 | 0.27
-
§ 15-Jul-08 15.98 5.98 10.98 43.36 -19.03 -29.03 —24.03 3399 3501|937 | 0.27
T 11-Aug-08 15.98 5.98 10.98 43.07 -19.03 —29.03 —24.03 3369 [3501] 938 | 027
g 25-Sep-08|  15.98 5.98 10.98 42.64 -19.03 -29.03 -24.03 3342 (3501|922 | 0.26
D% 22-Oct-08 15.98 5.98 10.98 42.40 -19.03 -29.03 —24.03 3326 [3501] 914 | 0.26
o [12-Nov-08| 15.98 5.98 10.98 42.18 -19.03 -29.03 —24.03 3317  [3501] 9.01 | 0.26
2
§ 16-Dec-08|  15.98 5.98 10.98 41.85 -19.03 -29.03 -24.03 32.86 [3501| 8.99 | 0.26
g 13-Jan-09 15.98 5.98 10.98 4157 -19.03 -29.03 —24.03 3274  [3501] 8.83 | 0.25
o 18-Feb-09 15.98 5.98 10.98 41.43 -19.03 —29.03 —24.03 32.64 35.01| 8.79 | 0.25
19-May-09| 15.98 5.98 10.98 40.56 -19.03 -29.03 —24.03 32.07 3501/ 8.49 | 0.24
25-Aug-09| 15.98 5.98 10.98 39.60 -19.03 -29.03 —24.03 3132  [3501] 828 | 0.24
18-Feb-08 | 31.77 21.77 26.77 50.24 —48.11 -58.11 -53.11 38.35 |79.88|11.89]| 0.15
31-Mar-08 | 31.77 21.77 26.77 50.52 —48.11 —58.11 -53.11 3822 |79.88/12.30] 0.15
26-Apr-08 31.77 21.77 26.77 50.20 —48.11 -58.11 -53.11 37.96 79881224 0.15
3 [28May-08| 3177 21.77 26.77 50.00 —48.11 —58.11 —53.11 37.68 |79.88]12.32] 0.15
5 17-Jun-08 31.77 21.77 26.77 49.67 —48.11 —58.11 -53.11 37.31 79.88112.36| 0.15
§ 15-Jul-08 31.77 21.77 26.77 4953 —48.11 —58.11 —53.11 3714  [7988]12.39] 0.16
®©
& 11-Aug-08 31.77 21.77 26.77 49.38 —48.11 -58.11 -53.11 36.74 |79.88|12.64]| 0.16
§ 24-Sep-08|  31.77 21.77 26.77 49.19 —48.11 —58.11 —53.11 3659 |[79.88]|12.60] 0.16
% 22-Oct-08 31.77 21.77 26.77 49.16 —48.11 —58.11 -53.11 36.42 |7988]12.74] 0.16
=) 12-Nov-08 | 31.77 21.77 26.77 49.03 —48.11 -58.11 -53.11 36.44 |7988|12.59] 0.16
o
Q 16-Dec-08| 31.77 21.77 26.77 48.79 —48.11 -58.11 -53.11 36.19 |[7988]12.60] 0.16
% 13-Jan-09 31.77 21.77 26.77 48.60 —48.11 —58.11 —53.11 36.08 |79.88|1252] 0.16
18-Feb-09 | 31.77 21.77 26.77 48.64 —48.11 —58.11 -53.11 36.00 |7988|12.64] 0.16
19-May-09| 31.77 21.77 26.77 48.12 —48.11 —58.11 —53.11 35.51 7088|1261/ 0.16
25-Aug-09 31.77 21.77 26.77 47.66 —48.11 -58.11 -53.11 34.69 79.8812.97| 0.16
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Table 2.4.12-7 (Sheet 10 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
18-Feb-08 | —4.48 —-14.48 -9.48 38.89 —59.54 —69.54 —64.54 37.01 55.06 | 1.88 | 0.03
31-Mar-08 | —4.48 —14.48 —9.48 38.77 —59.54 —69.54 —64.54 36.93 |55.06]| 1.84 | 0.03
26-Apr-08 —4.48 -14.48 -9.48 38.50 -59.54 -69.54 -64.54 36.68 55.06| 1.82 | 0.03
S [23May-08| -448 —14.48 —9.48 38.29 —59.54 —69.54 —64.54 3647 |55.06]| 1.82 | 0.03
5 17-Jun-08 | —4.48 —-14.48 —9.48 37.87 —59.54 —69.54 —64.54 36.07 |55.06| 1.80 | 0.03
§ 15-Jul-08 —4.48 —14.48 —9.48 37.76 —59.54 —69.54 —64.54 3598 |55.06]| 1.78 | 0.03
% 11-Aug-08 | —4.48 —14.48 —9.48 37.42 —59.54 —69.54 —64.54 3564 |55.06]| 1.78 | 0.03
% 24-Sep-08| -4.48 —14.48 —9.48 37.20 —59.54 —69.54 —64.54 3544  |5506| 1.76 | 0.03
f." 22-Oct-08 | —4.48 —14.48 —9.48 37.03 —59.54 —69.54 —64.54 3530 |55.06]| 1.73 | 0.03
§ 12-Nov-08 | —4.48 —14.48 —9.48 36.97 —59.54 —69.54 —64.54 3527 |55.06]| 1.70 | 0.03
Q 16-Dec-08 | —4.48 —14.48 —9.48 36.70 —59.54 —69.54 —64.54 3499 |[5506] 1.71 | 0.03
% 13-Jan-09 | —4.48 —14.48 —9.48 36.57 —59.54 —69.54 —64.54 3487 5506 1.70 | 0.03
18-Feb-09| —4.48 —14.48 —9.48 36.48 —59.54 —69.54 —64.54 34.81 55.06| 1.67 | 0.03
19-May-09 —4.48 -14.48 —9.48 35.95 -59.54 —69.54 —64.54 34.33 55.06 | 1.62 | 0.03
25-Aug-09| —4.48 —14.48 —9.48 3517 —59.54 —69.54 —64.54 3356 |55.06| 1.61 | 0.03
18-Feb-08| 28.80 18.80 23.80 36.14 -16.12 —26.12 —21.12 2747  |44.92] 867 | 0.19
31-Mar-08 28.80 18.80 23.80 35.93 -16.12 -26.12 -21.12 27.42 44.92| 851 | 0.19
’g‘ 26-Apr-08 28.80 18.80 23.80 35.73 -16.12 —26.12 —21.12 2732  |44.92] 841 | 0.19
% 23-May-08|  28.80 18.80 23.80 35.53 -16.12 —26.12 —21.12 2689 |44.92]| 864 | 0.19
§ 17-Jun-08 28.80 18.80 23.80 35.26 ~16.12 —26.12 —21.12 26.79  |44.92]| 8.47 | 0.19
3 15-Jul-08 28.80 18.80 23.80 34.94 -16.12 —26.12 —21.12 2661 |44.92] 833 | 0.19
E 11-Aug-08 |  28.80 18.80 23.80 34.60 -16.12 —26.12 —21.12 2628 |44.92] 832 | 0.19
% 24-Sep-08|  28.80 18.80 23.80 34.10 —-16.12 —26.12 —21.12 26.08 |44.92] 8.02 | 0.18
% 22-Oct-08 28.80 18.80 23.80 33.80 -16.12 —26.12 —21.12 2594  |44.92] 786 | 0.17
2 12-Nov-08 28.80 18.80 23.80 33.58 -16.12 -26.12 -21.12 25.91 4492 767 | 017
§ 16-Dec-08 | 28.80 18.80 23.80 33.29 —-16.12 —26.12 —21.12 2569 |44.92] 760 | 0.17
§ 13-Jan-09 | 28.80 18.80 23.80 33.07 -16.12 —26.12 —21.12 2558 |44.92]| 7.49 | 0.17
% 18-Feb-09| 28.80 18.80 23.80 32.82 -16.12 —26.12 —21.12 2553  |44.92] 729 | 0.16
19-May-09|  28.80 18.80 23.80 32.11 -16.12 —26.12 —21.12 2507 |44.92] 7.04 | 0.16
25-Aug-09|  28.80 18.80 23.80 30.96 -16.12 —26.12 —21.12 2432  |44.92] 664 | 0.15
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Table 2.4.12-7 (Sheet 11 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone

Top of |Bottom of Elevation | Top of |Bottom of Elevation

Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
30-Jan-08 |  22.07 12.07 17.07 32.82 —23.09 -33.09 —28.09 27.02  [45.16] 5.80 | 0.13
18-Feb-08| 22.07 12.07 17.07 32.68 —23.09 -33.09 —28.09 2681 |4516] 5.87 | 0.13
. 31-Mar-08 22.07 12.07 17.07 32.50 -23.09 -33.09 -28.09 26.64 4516| 586 | 0.13
é 26-Apr-08 22.07 12.07 17.07 32.27 —23.09 —33.09 —28.09 2621  |45.16] 6.06 | 0.13
% |23-May-08| 2207 12.07 17.07 32.14 —23.09 -33.09 —28.09 26.03 |4516]| 6.11 | 0.14
g 17-Jun-08 22.07 12.07 17.07 32.00 -23.09 -33.09 -28.09 25.10 45.16| 6.90 | 0.15
<g' 15-Jul-08 22.07 12.07 17.07 31.86 —23.09 -33.09 —28.09 2467 4516 7.19 | 0.16
5 11-Aug-08 |  22.07 12.07 17.07 31.67 —23.09 —33.09 —28.09 2410 |4516]| 757 | 0.17
g 24-Sep-08|  22.07 12.07 17.07 31.38 —23.09 —33.09 —28.09 2406 |4516] 7.32 | 0.16
D% 22-Oct-08 22.07 12.07 17.07 31.22 —23.09 -33.09 —28.09 2373 |4516]| 7.49 | 0.17
o 12-Nov-08 |  22.07 12.07 17.07 31.07 —23.09 —33.09 —28.09 2369 |4516]| 7.38 | 0.16
% 16-Dec-08 22.07 12.07 17.07 30.80 -23.09 -33.09 —28.09 23.69 45161 711 | 0.16
g 13-Jan-09 | 22.07 12.07 17.07 30.57 —23.09 -33.09 —28.09 2367 4516 6.90 | 0.15
o 18-Feb-09 22.07 12.07 17.07 30.41 -23.09 -33.09 -28.09 23.66 4516 | 6.75 | 0.15
19-May-09|  22.07 12.07 17.07 29.78 —23.09 —33.09 —28.09 2274 4516 7.04 | 0.16
25-Aug-09|  22.07 12.07 17.07 29.05 —23.09 —33.09 —28.09 2124  |4516] 781 | 0.17
30-Jan-08 | -10.67 -20.67 -15.67 35.35 -70.32 -80.32 -75.32 33.68 59.65| 1.67 | 0.03
18-Feb-08| —10.67 —20.67 —15.67 35.23 —70.32 -80.32 —75.32 34.51 59.65| 0.72 | 0.01
31-Mar-08 | -10.67 —20.67 -15.67 35.13 —70.32 -80.32 —75.32 33.74  |5965| 1.39 | 0.02
26-Apr-08 | —10.67 —20.67 —15.67 34.95 —70.32 -80.32 —75.32 38.61 59.65 | —3.66 | -0.06
E)‘: 23-May-08| -10.67 —20.67 —15.67 34.74 —70.32 -80.32 —75.32 33.34 |5965| 1.40 | 0.02
% 17-Jun-08 | -10.67 —20.67 —15.67 34.34 -70.32 -80.32 —75.32 32.86 |59.65| 1.48 | 0.02
5 15-Jul-08 | —10.67 —20.67 —15.67 34.30 ~70.32 -80.32 —75.32 3288 |59.65| 1.42 | 0.02
g 11-Aug-08 | —10.67 ~20.67 ~15.67 34.03 ~70.32 -80.32 —75.32 3258 |59.65| 1.45 | 0.02
§ 24-Sep-08| -10.67 —20.67 —-15.67 33.77 —70.32 -80.32 —75.32 3234  |5965| 1.43 | 0.02
5‘ 22-Oct-08 | -10.67 -20.67 -15.67 33.64 -70.32 -80.32 -75.32 32.23 5065 1.41 | 0.02
g 12-Nov-08 | —10.67 —20.67 —-15.67 33.57 —70.32 -80.32 —75.32 3218  |59.65| 1.39 | 0.02
g 16-Dec-08 | -10.67 —20.67 -15.67 33.30 ~70.32 -80.32 —75.32 3190 |59.65| 1.40 | 0.02
© 13-Jan-09 | -10.67 —20.67 —15.67 33.18 —70.32 -80.32 —75.32 31.76  |59.65| 1.42 | 0.02
18-Feb-09| —10.67 —20.67 —-15.67 33.11 —70.32 -80.32 —75.32 3162 |59.65| 1.49 | 0.02
19-May-09| -10.67 —20.67 -15.67 32.63 -70.32 -80.32 —75.32 31.21 5065| 1.42 | 0.02
25-Aug-09| —-10.67 —20.67 ~15.67 31.91 -70.32 -80.32 ~75.32 3048 |59.65| 1.43 | 0.02
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Table 2.4.12-7 (Sheet 12 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
30-Jan-08 | —28.20 -38.20 -33.20 28.91 —68.24 —78.24 —73.24 3017 | 40.04|-1.26 | —0.03
18-Feb-08 | —28.20 -38.20 -33.20 28.81 —68.24 —78.24 —73.24 30.05 [40.04|-1.24]-003
31-Mar-08 | -28.20 -38.20 -33.20 28.80 —68.24 —78.24 —73.24 2995 [40.04]-1.15]-003
| 26-Apr08| -28.20 -38.20 -33.20 28.64 —68.24 —78.24 —73.24 29.68  |40.04|-1.04]-0.03
§ 23-May-08| -28.20 -38.20 -33.20 28.48 —68.24 —78.24 —73.24 2951  [40.04]-1.03]-0.03
E 17-Jun-08 | —28.20 -38.20 -33.20 28.62 —68.24 —78.24 —73.24 2912 [40.04|-0.50|—-0.01
S 15-Jul-08 | —28.20 -38.20 -33.20 28.12 —68.24 -78.24 —73.24 29.05 |40.04-0.93]-0.02
g 11-Aug-08 | —28.20 -38.20 -33.20 27.96 —68.24 —78.24 —73.24 2877 4004 -0.81]-0.02
§ 24-Sep-08| -28.20 -38.20 -33.20 27.66 —68.24 —78.24 —73.24 2852  |40.04|-0.86|-0.02
< 22-Oct-08 | —28.20 -38.20 -33.20 27.54 —68.24 —78.24 —73.24 2838  [40.04|-0.84]-0.02
§ 12-Nov-08 | —28.20 -38.20 -33.20 27.43 —68.24 —78.24 —73.24 2835 4004 -0.92]-0.02
g 16-Dec-08 | —28.20 -38.20 -33.20 27.19 —68.24 —78.24 —73.24 28.08 |40.04|-0.89]-0.02
o 13-Jan-09 | -28.20 -38.20 -33.20 27.03 —68.24 —78.24 —73.24 27.97  [40.04|-0.94]-0.02
18-Feb-09 | -28.20 -38.20 -33.20 26.93 -68.24 -78.24 -73.24 27.90 40.04 | -0.97 | -0.02
19-May-09| -28.20 -38.20 -33.20 26.41 —68.24 —78.24 —73.24 27.48 | 40.04|-1.07]-0.03
25-Aug-09| -28.20 -38.20 -33.20 25.79 —68.24 —78.24 —73.24 2672 |40.04]-0.93]-0.02
18-Feb-08 | —28.21 —38.21 —33.21 21.57 —68.01 —78.01 —73.01 21.86  |39.80|-0.29|-0.01
31-Mar-08 | —28.21 -38.21 -33.21 21.57 —68.01 -78.01 —73.01 2175  |39.80|-0.18] 0.00
26-Apr-08 | —28.21 -38.21 -33.21 21.41 —68.01 —78.01 —73.01 2152  [3980(-0.111] 0.00
3 [23-May-08| -28.21 —38.21 —33.21 21.26 —68.01 —78.01 —73.01 2126 [39.80| 0.00 | 0.00
8 17-Jun-08 | —28.21 -38.21 -33.21 21.10 —68.01 —78.01 —73.01 20.86 |39.80| 0.24 | 0.01
§ 15-Jul-08 | —28.21 -38.21 -33.21 20.96 —68.01 —78.01 —73.01 2063 [3980] 0.33 | 0.01
% 11-Aug-08 | —28.21 -38.21 -33.21 20.79 —68.01 —78.01 —73.01 20.26  |39.80| 0.53 | 0.01
% 24-Sep-08| -28.21 -38.21 -33.21 20.45 —68.01 —78.01 —73.01 19.99 [3980] 0.46 | 0.01
f:’ 22-Oct-08 | -28.21 -38.21 -33.21 20.28 —68.01 —78.01 —73.01 1978  [39.80] 0.50 | 0.01
=) 12-Nov-08 | —28.21 -38.21 -33.21 20.13 —68.01 —78.01 —73.01 19.70  [39.80] 0.43 | 0.01
§ 16-Dec-08 | —28.21 -38.21 -33.21 19.86 —68.01 —78.01 —73.01 1953  [3980] 0.33 | 0.01
% 13-Jan-09 | -28.21 -38.21 -33.21 19.65 —68.01 —-78.01 -73.01 19.47 39.80| 0.18 | 0.00
18-Feb-09 | —28.21 -38.21 -33.21 19.49 —68.01 —78.01 —73.01 19.43  [39.80/ 0.06 | 0.00
19-May-09| -28.21 -38.21 -33.21 19.02 —68.01 —78.01 —73.01 1923  [39.80(-021-0.01
25-Aug-09 | -28.21 —38.21 —33.21 18.50 —68.01 —78.01 —73.01 18.14  [39.80] 0.36 | 0.01
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Table 2.4.12-7 (Sheet 13 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
18-Feb-08 | —10.33 -20.33 -15.33 14.89 -90.15 -100.15 -95.15 14.48  [7982] 0.41 | 0.01
31-Mar-08 | -10.33 -20.33 —15.33 14.79 -90.15 -100.15 -95.15 1428 [7982] 051 | 0.01
26-Apr-08 | -10.33 -20.33 -15.33 14.63 -90.15 -100.15 -95.15 14.14 79.82| 0.49 | 0.01
3 [23-May-08| -10.33 -20.33 -15.33 13.73 -90.15 -100.15 -95.15 1319  [7982| 054 | 0.01
5 17-Jun-08 | -10.33 -20.33 -15.33 12.91 -90.15 -100.15 -95.15 1243 [7982] 0.48 | 0.01
§ 15-Jul-08 | —10.33 —20.33 -15.33 12.48 —90.15 —100.15 —95.15 1.98  [79.82| 050 | 0.01
% 11-Aug-08 | —10.33 -20.33 -15.33 11.79 -90.15 -100.15 -95.15 1136  |79.82] 043 | 0.01
§ 24-Sep-08| -10.33 -20.33 -15.33 11.98 -90.15 -100.15 -95.15 11.41 7082| 057 | 0.01
% 22-Oct-08 | —10.33 -20.33 -15.33 11.72 -90.15 -100.15 -95.15 1120  |79.82] 052 | 0.01
3 12-Nov-08| -10.33 -20.33 -15.33 12.03 -90.15 —-100.15 —95.15 134 [79.82] 069 | 0.01
N
Q 16-Dec-08| -10.33 -20.33 -15.33 12.43 -90.15 -100.15 -95.15 11.90 [79.82] 053 | 0.01
% 13-Jan-09 | -10.33 -20.33 -15.33 12.46 -90.15 -100.15 -95.15 1213 [79.82| 0.33 | 0.00
18-Feb-09 | —-10.33 -20.33 —-15.33 12.70 -90.15 -100.15 —95.15 1228  [7982] 0.42 | 0.01
19-May-09| -10.33 -20.33 -15.33 12.53 -90.15 -100.15 -95.15 12.40 79.82| 0.13 | 0.00
25-Aug-09| -10.33 -20.33 -15.33 10.07 -90.15 -100.15 -95.15 9.61 79.82| 0.46 | 0.01
18-Feb-08 | —19.44 —29.44 —24.44 13.06 -82.79 -92.79 -87.79 1317  [63.35(-011| 0.00
31-Mar-08 | -19.44 —29.44 —24.44 12.95 -82.79 9279 -87.79 1297  [63.35)-0.02| 0.00
26-Apr-08 | —19.44 —29.44 —24.44 13.00 -82.79 -92.79 -87.79 1339 [63.35(-0.39/(-0.01
T [23-May-08| -19.44 —29.44 —24.44 12.05 -82.79 —92.79 -87.79 1204  [6335] 0.01 | 0.00
a 17-Jun-08 | —19.44 —29.44 —24.44 11.49 -82.79 9279 -87.79 1150 |63.35]-0.01] 0.00
§ 15-Jul-08 | -19.44 —29.44 —24.44 10.97 -82.79 -92.79 -87.79 11.09  |63.35]-0.12] 0.00
% 11-Aug-08 | —19.44 —29.44 —24.44 10.37 -82.79 —92.79 -87.79 1054 [g3.35(-017| 0.00
§ 25-Sep-08 | —19.44 -29.44 —24.44 10.31 -82.79 -92.79 -87.79 1047  [63.35(-0.16| 0.00
% 22-Oct-08 | —19.44 —29.44 —24.44 10.01 -82.79 —92.79 -87.79 10.21 63.35|-0.20 0.00
% 12-Nov-08 | —19.44 —29.44 —24.44 10.12 —82.79 —92.79 —87.79 1025 [63.35(-013| 0.00
Q 16-Dec-08 | -19.44 -29.44 —24.44 10.27 -82.79 -92.79 -87.79 10.30  [63.35(-0.03| 0.00
% 13-Jan-09 | -19.44 —29.44 —24.44 8.36 -82.79 9279 -87.79 1035 [63.35|-1.99-0.03
18-Feb-09 | —19.44 —29.44 —24.44 10.41 -82.79 9279 -87.79 1041  [g3.35| 0.00 | 0.00
19-May-09| -19.44 -29.44 —24.44 11.56 -82.79 -92.79 -87.79 11.45 |63.35] 011 | 0.00
25-Aug-09 | —-19.44 —29.44 —24.44 8.78 -82.79 -92.79 -87.79 9.02 [6335|-024/ 0.00
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Table 2.4.12-7 (Sheet 14 of 14)
Vertical Hydraulic Gradient Calculations

Upper Zone Lower Zone
Top of |Bottom of Elevation | Top of |Bottom of Elevation
Well screen screen Midpoint | of Water screen screen Midpoint | of Water
Pair| Date |(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)|(NAVD 88)| Ax | Ah iy
18-Feb-08 | 18.17 8.17 13.17 19.38 -16.67 —26.67 —21.67 1943 [34.84-0.05| 0.00
31-Mar-08 |  18.17 8.17 13.17 19.47 -16.67 —26.67 —21.67 1951  [34.84|-0.04| 0.00
g 26-Apr-08 18.17 8.17 13.17 19.39 -16.67 —26.67 —21.67 19.41 34.84 | -0.02 | 0.00
% 23-May-08|  18.17 8.17 13.17 19.34 -16.67 —26.67 —21.67 1939  [34.84|-0.05| 0.00
§ 17-Jun-08 18.17 8.17 13.17 19.20 -16.67 —26.67 —21.67 1924  [34.84|-0.04| 0.00
3 15-Jul-08 18.17 8.17 1317 19.09 -16.67 —26.67 —21.67 1913  [34.84|-0.04| 0.00
E 11-Aug-08 |  18.17 8.17 13.17 19.00 -16.67 —26.67 —21.67 19.04  [34.84|-0.04| 0.00
% 25-Sep-08|  18.17 8.17 13.17 18.81 -16.67 —26.67 —21.67 18.86 |34.84|-0.05| 0.00
g 22-Oct-08 18.17 8.17 13.17 18.77 -16.67 -26.67 -21.67 18.81 34.84 |-0.04 | 0.00
S [1zNev08| 1817 8.17 13.17 18.66 —16.67 —26.67 —21.67 18.71  [34.84|-005/ 0.00
§' 16-Dec-08| 1817 8.17 13.17 18.59 -16.67 —26.67 —21.67 1862 [34.84]-003| 0.00
5 13-Jan-09 18.17 8.17 13.17 18.51 -16.67 -26.67 -21.67 18.54  [34.84(-0.03| 0.00
% 18-Feb-09 18.17 8.17 13.17 18.41 -16.67 -26.67 —21.67 1844 [34.84]-003| 0.00
19-May-09|  18.17 8.17 13.17 18.09 -16.67 —26.67 —21.67 1812  [34.84]-003| 0.00
25-Aug-09| 18.17 8.17 13.17 17.68 -16.67 -26.67 -21.67 17.72  [34.84|-0.04| 0.00
18-Feb-08| -7.34 -17.34 —-12.34 24.28 -76.92 -96.92 -86.92 2482  |7458|-054|-0.01
31-Mar-08 | —7.34 —17.34 —12.34 24.20 —76.92 —96.92 -86.92 2464 |7458|_0.44|-001
26-Apr-08 | -7.34 —-17.34 —-12.34 24.00 -76.92 -96.92 -86.92 2564 |7458|-1.64]-0.02
% 23-May-08| -7.34 —17.34 —-12.34 23.84 —76.92 ~96.92 -86.92 2384 [7458] 0.00 | 0.00
9; 17-Jun-08 | -7.34 —17.34 —12.34 23.62 —76.92 -96.92 -86.92 2334  |7458| 0.28 | 0.00
§ 15-Jul-08 -7.34 -17.34 —-12.34 23.42 -76.92 -96.92 -86.92 23.03 |7458] 0.39 | 0.01
0 11-Aug-08| -7.34 —17.34 —12.34 23.22 -76.92 -96.92 -86.92 2254  |7458] 0.68 | 0.01
§ 24-Sep-08| -7.34 —17.34 —12.34 22.87 -76.92 -96.92 -86.92 22.51 74.58 | 0.36 | 0.00
i’ 22-0ct-08 | -7.34 —17.34 —12.34 22.69 -76.92 -96.92 -86.92 2228 |7458] 0.41 | 0.01
§ 12-Nov-08 | -7.34 —17.34 —12.34 22.86 —76.92 -96.92 -86.92 2232  |7458| 054 | 0.01
§ 16-Dec-08 | -7.34 —17.34 —12.34 22.31 -76.92 -96.92 —86.92 2228 |7458] 0.03 | 0.00
2 13-Jan-09 | -7.34 -17.34 —-12.34 2213 —76.92 -96.92 -86.92 2235 |7458]-0.22] 0.00
© 18-Feb-09| -7.34 —17.34 —12.34 22.05 —76.92 —96.92 -86.92 2239 |7458]-0.34] 0.00
19-May-09| -7.34 -17.34 -12.34 21.63 -76.92 -96.92 -86.92 2177  |7458|-0.14] 0.00
25-Aug-09| -7.34 —17.34 —12.34 20.92 -76.92 -96.92 -86.92 2039 |7458] 053 | 0.01
I:l Purple-shaded areas indicate an anomaly or suspect reading.
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Table 2.4.12-8 (Sheet 1 of 4)
VCS Site Slug Test Results

Hydraulic Conductivity in ft/d

Surface Saturated Falling Rising
Observation | Elevation Depth Geologic | Thickness | Bouwer- Bouwer- Arithmetic
Well (NAVD 88) (ft) Unit (ft) Rice Butler Rice Butler Mean Notes
OowW-01U 71.46 63 Upper 10 13.97 20.70 37.10 31.69 25.87
OW-02U 74.68 66 Upper 10 4.46 11.45 12.62 23.37 12.98
OW-03U 74.89 56 Upper NA NA NA NA NA NA Dry
OW-04U 78.97 88.13 Upper 3.5 3.34 3.49 1.91 1.81 2.64
OW-05U 77.56 59.28 Upper 10 NA NA 26.79 31.06 28.93 Missing Falling Head data
OwW-06U 78.98 65.98 Upper 7 10.63 17.70 23.25 23.08 18.67
OW-07U 77.39 66.13 Upper 10 NA NA 26.43 87.14 56.79 Missing Falling Head data
OW-09U 77.36 62.85 Upper 10 28.71 33.84 26.18 23.02 27.94
OW-10U 77.69 60.1 Upper NA NA NA NA NA NA Insufficient water for testing
OWwW-2150U 80.44 67.05 Upper 9.1 0.05 0.08 2.46 4.46 1.76
OW-2150U 80.44 67.05 Upper 9.1 0.05 0.07 NA NA 0.06 Duplicate Test
OW-2150 80.44 67.05 Upper 9.1 0.05 0.08 2.46 4.46 0.91 Well Average
Average
OW-2169U 79.47 68.7 Upper 10 14.50 30.15 28.44 30.87 25.99
OW-2181U 79.24 53.02 Upper 10 4.08 13.53 8.95 12.82 9.85
OW-2185U 79.48 78.24 Upper 4.5 9.92 15.15 10.79 13.86 12.43
OwW-2253U 80.86 68.25 Upper 8.5 10.80 11.58 12.48 15.36 12.56
OW-2284U 80.42 78.45 Upper 5 0.85 0.95 1.37 1.82 1.25
OW-2284U 80.42 78.45 Upper 5 0.58 3.04 NA NA 1.81 Duplicate Test
OWw-2284U 80.42 78.45 Upper 5 0.72 2.00 1.37 1.82 1.53 Well Average
Average
OW-2301U 81.23 63 Upper 7 12.29 20.62 14.24 21.46 17.15
OW-2304U 68.33 54.33 Upper 10 60.44 61.99 35.62 53.45 52.88
OW-2307U 76.75 68.11 Upper 10 9.64 10.33 713 14.67 10.44
OW-2352U 62.91 58.6 Upper 10 3.78 5.03 11.53 12.79 8.28
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Table 2.4.12-8 (Sheet 2 of 4)
VCS Site Slug Test Results

Hydraulic Conductivity in ft/d

Surface Saturated Falling Rising
Observation | Elevation Depth Geologic | Thickness | Bouwer- Bouwer- Arithmetic
Well (NAVD 88) (ft) Unit (ft) Rice Butler Rice Butler Mean Notes
OW-01L 71.46 112.95 Lower 10 43.26 73.30 48.94 49.32 53.71
OW-01L 71.46 112.95 Lower 10 33.55 25.72 45.98 59.56 41.20 |Duplicate Test
OW-01L 71.46 112.95 Lower 10 38.41 49.51 47.46 54.44 47.45 | Well Average
Average
OW-02L 74.68 109.13 Lower 10 23.26 24 .84 20.46 36.29 26.21
OW-03L 74.89 100 Lower 10 83.66 94.77 120.80 120.80 105.01
OW-03L 74.89 100 Lower 10 80.62 96.53 NA NA 88.58 Duplicate Test
OW-03L 74.89 100 Lower 10 82.14 95.65 120.80 120.80 96.79 | Well Average
Average
OW-04L 78.97 113.49 Lower 10 418 8.40 7.39 11.66 7.91
OW-06L 78.98 98.62 Lower 10 87.21 88.25 31.36 29.45 59.07
OW-08U 81.71 103.03 Lower 10 24.67 39.35 82.12 69.06 53.80
OW-2169L 79.47 103.2 Lower 10 1.07 1.32 36.16 36.52 18.77
OW-2181L 79.24 99.2 Lower 5.2 0.01 0.03 0.01 0.03 0.02 Multiple sat. thicknesses
OW-2185L 79.48 102.96 Lower 10 6.17 8.10 19.40 27.27 15.24
OW-2269U 80.45 93.35 Lower 9.6 0.79 1.13 249 3.41 1.96
OW-2269U 80.45 93.35 Lower 9.6 1.56 2.25 NA NA 1.91 Duplicate Test
OW-2269U 80.45 93.35 Lower 9.6 1.18 1.69 249 3.41 1.93 | Well Average
Average
OW-2284L 80.42 113.4 Lower 10 26.23 38.88 23.94 35.84 31.22
OW-2302U 80.32 98.18 Lower 10 19.49 42.45 45.01 25.94 33.22
OW-2302U 80.32 98.18 Lower 10 NA NA 48.96 50.07 49.52 | Duplicate Test
OW-2302U 80.32 98.18 Lower 10 19.49 42.45 46.99 38.01 41.37 | Well Average
Average
OW-2304L 68.33 98.44 Lower 5 16.58 115.20 55.97 60.49 62.06
OW-2307L 76.75 113.27 Lower 10 10.65 19.05 4317 63.09 33.99

2.4.12-76

Revision 0



Victoria County Station
ESP Application

Part 2 — Site Safety Analysis Report

Table 2.4.12-8 (Sheet 3 of 4)
VCS Site Slug Test Results

Hydraulic Conductivity in ft/d

Surface Saturated Falling Rising
Observation | Elevation Depth Geologic | Thickness | Bouwer- Bouwer- Arithmetic
Well (NAVD 88) (ft) Unit (ft) Rice Butler Rice Butler Mean Notes
OW-2319U 74.16 98.15 Lower 7 37.72 58.38 69.49 75.61 60.30
OW-2320U 71.46 113.35 Lower 10 77.06 82.09 110.20 152.50 105.46
OW-2321U 71.62 113.17 Lower 10 12.55 18.51 13.45 18.42 15.73
OW-2324U 24.47 47.98 Lower 8 169.10 233.90 78.51 134.50 154.00
OW-2324U 24 .47 47.98 Lower 8 147.30 226.00 130.40 150.30 163.50 Duplicate Test
OW-2324U 24.47 47.98 Lower 8 158.20 229.95 104.46 142.40 158.75 Well Average
Average
OW-2348U 50.63 83.09 Lower 10 95.58 121.50 140.70 167.20 131.25
OW-2348U 50.63 83.09 Lower 10 135.60 185.00 128.90 158.50 152.00 Duplicate Test
OW-2348U 50.63 83.09 Lower 10 115.59 153.25 134.80 162.85 141.62 Well Average
Average
OW-2352L 62.91 84.9 Lower 10 27.26 37.82 42.33 38.63 36.51
OW-05L 77.56 133.28 Deep 10 8.62 12.78 9.04 8.34 9.70
OW-07L 77.39 126.3 Deep 7 11.55 8.15 12.09 13.05 11.21
OW-08L 81.71 135.6 Deep 10 0.63 0.69 0.88 0.87 0.77
OW-09L 77.36 122.43 Deep 9 0.90 1.16 0.91 0.99 0.99
OW-09L 77.36 122.43 Deep 9 NA NA 5.36 7.94 6.65 Duplicate Test
OW-09L 77.36 122.43 Deep 9 0.90 1.16 3.14 4.47 3.82 Well Average
Average
OW-10L 77.69 140.66 Deep 10 9.82 12.90 14.94 14.89 13.14
OW-2150L 80.44 153.71 Deep 1.5 2.46 4.10 8.67 16.44 7.92
OW-2253L 80.86 148.35 Deep 10 101.40 105.20 77.25 87.90 92.94
OW-2253L 80.86 148.35 Deep 10 99.76 115.20 NA NA 107.48 Duplicate Test
OW-2253L 80.86 148.35 Deep 10 137.60 147.80 NA NA 142.70 Triplicate test
OW-2253L 80.86 148.35 Deep 10 112.92 122.73 77.25 87.90 114.37 Well Average
Average

2.412-77

Revision 0



Victoria County Station
ESP Application

Part 2 — Site Safety Analysis Report

Table 2.4.12-8 (Sheet 4 of 4)
VCS Site Slug Test Results

Hydraulic Conductivity in ft/d

I:l Highlighted rows indicate multiple tests on the same well with the arithmetic mean (average) determined for all tests on the well.

Data source: Reference 2.5.4-2

Surface Saturated Falling Rising
Observation | Elevation Depth Geologic | Thickness | Bouwer- Bouwer- Arithmetic
Well (NAVD 88) (ft) Unit (ft) Rice Butler Rice Butler Mean
OW-2269L 80.45 138.52 Deep 9.6 0.63 1.26 1.17 1.50 1.14
OW-2301L 81.23 143.15 Deep 10 26.18 38.14 30.29 42.90 34.38
OW-2302L 80.32 153.5 Deep 3 0.97 1.17 9.16 9.96 9.56
OW-2319L 74.16 156.8 Deep 10 0.78 0.71 0.60 0.60 0.67
OW-2320L 71.46 153.55 Deep 5 10.62 13.74 12.76 17.09 13.55
OW-2321L 71.62 153.06 Deep 10 240 3.21 17.81 21.56 11.25
OW-2324L 24 .47 128.17 Deep 10 77.00 85.12 48.21 52.80 65.78
OW-2348L 50.63 148.32 Deep 10 86.08 86.70 41.74 62.03 69.14
OW-2348L 50.63 148.32 Deep 10 50.94 49.39 36.72 37.56 43.65 |Duplicate Test
OW-2348L 50.63 148.32 Deep 10 68.51 68.05 39.23 49.80 56.40 | Well Average
Average

Geometric Mean: Upper 12.29

Lower 24.76

Deep 9.60

Minimum: Upper 0.06

Lower 0.02

Deep 0.67

Maximum: Upper 56.79

Lower 163.5

Deep 142.7
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Table 2.4.12-9

Summary of Aquifer Pumping Test Results

TW-2320U Aquifer Pumping Test

48 hour test

Theis Method

Cooper-Jacob Method

Saturated Thickness Transmissivity Storage Coefficient Transmissivity Storage Coefficient
Observation Well (ft) (ft2/d) (unitless) (ftzld) (unitless)
OW-2320U1 7 325.3 2.61x10° 471.6 1.65 x 107
OW-2320U2 7 284.0 1.68 x 107 370.4 1.18 x 107
OW-2320U3 7 365.8 1.98 x 107 422.3 1.46 x 10
Combination 7 374.0 1.80 x 107 4231 —
Combination/Recovery 7 727.9 — — —
Mean 415.4 1.84 x 10 421.8 1.43 x 10
Hydraulic Conductivity (ft/d) 59.3 — 60.3 —

TW-2359L Aquifer Pumping Test

24 hour test

Theis Method

Cooper-Jacob Method

Saturated Thickness Transmissivity Storage Coefficient Transmissivity Storage Coefficient
Observation Well (ft) (ft2/d) (unitless) (ftzld) (unitless)
OW-2359L2 20 2228.4 3.67x10™% 1402.8 7.50 x 10
OW-2359L3 20 2452.5 1.92x 104 1986.2 2.73x 10
Combination 20 2311.6 2.63x 104 2032.2 4.21x10%
Combination/Recovery 20 2294 .9 — — —
Mean 2321.8 2.74x10™ 1807.1 4.81x10™
Hydraulic Conductivity (ft/d) 116 — 90.4 —
Data source: Reference 2.5.4-2
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Table 2.4.12-10 (Sheet 1 of 6)
Hydrogeologic Properties from Geotechnical Tests

Dry Unit Moisture Effective Bulk Bulk
Sample Weight Void | Specific | Content | Porosity(® | Porosity®) | Density(®) | Density
Sample Depth USCS | Geotechnical (va) Ratio | Gravity (w) (n) (ng) (Ym) (Ym)
Boring No.| No. (ftbgs) Symbol Unit Hydrogeologic Unit (pcf) (e) (Gs) (%) (%) (%) (pcf) (glcm3)
B-2174UD ubD 1 10-11.7 CL Clay 1 Top Shallow Confining layer 109.4 0.53 — 19.5 34.6 6.9 130.7 2.09
B-2182UD UD-1 10-11.7 CL Clay 1 Top Shallow Confining layer 113.0 0.53 2.76 14.0 34.5 6.9 128.8 2.06
B-2269UD UD-1 10-12 CL Clay 1 Top Shallow Confining layer 109.7 — 2.67 17.8 — — 129.2 2.07
B-2269UD UD-1 10-12 CL Clay 1 Top Shallow Confining layer 114.4 0.46 2.67 17.6 31.3 6.3 134.5 2.15
B-2269UD uD-2 13-15 CH Clay 1 Top Shallow Confining layer 104.9 0.58 2.66 23.0 36.8 7.4 129.0 2.06
B-2274UD UD-1 10.2-11.9 CL Clay 1 Top Shallow Confining layer 113.8 — 2.75 16.4 — — 132.5 212
B-2274UD UD-1 10.2-11.9 CL Clay 1 Top Shallow Confining layer 109.2 0.57 2.75 19.3 36.4 7.3 130.3 2.08
B-2304UD ub 2 11-13.3 ML Clay 1 Top Shallow Confining layer 98.6 0.74 2.74 11.9 42.4 8.5 110.3 1.77
B-2321UD ub 3 10.0-11.7 CH Clay 1 Top Shallow Confining layer 111.9 — 2.71 16.4 — — 130.2 2.08
B-2321UD ubD 3 10.0-11.7 CH Clay 1 Top Shallow Confining layer 110.3 — — 18.8 — — 131.0 2.10
B-2321UD ub 5 17.0-18.7 CL Clay 1 Top Shallow Confining layer 100.2 — — 18.8 — — 119.1 1.90
B-2321UD UD-1 5.2 CL Clay 1 Top Shallow Confining layer 102.4 — 2.71 17.4 — — 120.3 1.92
B-2321UD uD-3 11.35 CH Clay 1 Top Shallow Confining layer 106.6 — 2.71 15.4 — — 122.9 1.97
B-2321UD ub-4 15.15 CH Clay 1 Top Shallow Confining layer 102.0 — 2.72 21.8 — — 124.3 1.99
B-2321UD uD-5 18.7 CL Clay 1 Top Shallow Confining layer 97.0 — 2.72 19.5 — — 115.9 1.85
B-2352UD 1 3.5-5.2 CL Clay 1 Top Shallow Confining layer 111.5 — 2.7 17.3 — — 130.7 2.09
B-2352UD 3 11.5-13.2 CL Clay 1 Top Shallow Confining layer 108.8 — 2.71 18.4 — — 128.8 2.06
B-2352UD ub 1 3.5-5.2 CL Clay 1 Top Shallow Confining layer 110.8 0.52 2.70 18.3 34.3 6.9 131.1 210
B-2352UD ub 3 11.5-13.2 CL Clay 1 Top Shallow Confining layer 108.7 0.56 2.71 18.6 35.7 71 128.9 2.06
B-2269UD uD-3 30-32 CL Sand 1 Sand 1 110.7 — 2.66 15.4 — — 127.7 2.04
B-2269UD uD-3 30-32 CL Sand 1 Sand 1 116.6 0.42 2.66 15.8 29.7 23.7 135.0 2.16
B-2269UD ub-4 33-34.8 CL Sand 1 Sand 1 116.7 0.47 2.74 15.0 31.9 25.5 134.2 215
B-2302UD ub 3 13.5-16.0 SM Sand 1 Sand 1 103.3 — — 17.4 — — 121.3 1.94
B-2319UD 2 5.5-7.5 SC Sand 1 Sand 1 116.2 — 2.73 13.7 — — 1321 2.1
B-2319UD ub 2 5.5-7.5 SC Sand 1 Sand 1 1171 0.46 2.73 13.7 31.3 25.0 133.1 213
B-2319UD ub 3 11.0-13.0 SM Sand 1 Sand 1 102.8 — 2.72 8.7 — — 111.7 1.79
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Table 2.4.12-10 (Sheet 2 of 6)

Hydrogeologic Properties from Geotechnical Tests

Dry Unit Moisture Effective Bulk Bulk
Sample Weight Void | Specific | Content | Porosity(® | Porosity() | Density(®) | Density
Sample Depth USCS | Geotechnical (Yq) Ratio | Gravity (w) (n) (ne) (Ym) (Ym)
Boring No.| No. (ftbgs) | Symbol Unit Hydrogeologic Unit (pcf) (e) (Gs) (%) (%) (%) (pcf) (g/cm?3)
B-2174UD ub 2 30-31.7 CH Clay 1 Bottom Shallow Confining layer 100.5 0.71 — 24.0 415 8.3 124.6 1.99
B-2182UD uD-5 33-34.7 CH Clay 1 Bottom Shallow Confining layer 97.2 0.78 2.77 29.6 43.8 8.8 126.0 2.02
B-2269UD uD-5 50-51.7 CH Clay 1 Bottom Shallow Confining layer 103.0 0.64 2.70 21.8 38.9 — 1255 2.01
B-2319UD ubD 4 25.0-27.0 CH Clay 1 Bottom Shallow Confining layer 106.5 — 2.72 20.7 — — 128.5 2.06
B-2319UD ubD 4 25.0-27.0 CH Clay 1 Bottom Shallow Confining layer 105.3 — — 214 — 7.8 127.8 2.05
B-2319UD ubD-4 26.65 CH Clay 1 Bottom Shallow Confining layer 109.1 — 2.72 19.2 — — 130.1 2.08
B-2321UD 7 38.5-40.2 CH Clay 1 Bottom Shallow Confining layer 101.9 — 2.78 21.3 — — 123.6 1.98
B-2321UD ubD 6 28.5-30.2 CH Clay 1 Bottom Shallow Confining layer 96.4 — 2.72 255 — — 121.0 1.94
B-2321UD ub7 38.5-40.2 CH Clay 1 Bottom Shallow Confining layer 102.8 — 2.78 21.0 — — 124.4 1.99
B-2321UD ub7 38.5-40.2 CH Clay 1 Bottom Shallow Confining layer 106.6 0.63 2.78 14.8 38.6 — 1224 1.96
B-2321UD uD-6 30.2 CH Clay 1 Bottom Shallow Confining layer 96.1 — 2.72 23.9 — — 119.1 1.91
B-2321UD uD-8 49.75 CH Clay 1 Bottom Shallow Confining layer 92.2 — 2.72 28.5 — 7.7 118.4 1.89
B-2352UD 5 24.0-25.7 CH Clay 1 Bottom Shallow Confining layer 94.4 — 2.67 28.0 — — 120.8 1.93
B-2352UD ub 5 24-25.7 CH Clay 1 Bottom Shallow Confining layer 100.7 0.66 2.67 227 39.6 — 123.6 1.98
B-2359UD 3 30.8-32.8 CH Clay 1 Bottom Shallow Confining layer 91 — 2.78 30.2 — — 118.4 1.89
B-2359UD ub 5 40.041.7 CH Clay 1 Bottom Shallow Confining layer 1034 — — 22.0 — 7.9 126.1 2.02
B-2359UD ub-4 36.45 CH Clay 1 Bottom Shallow Confining layer 103.96 — 2.73 21.6 — — 126.4 2.02
B-2359UD ubD-5 41.15 CH Clay 1 Bottom Shallow Confining layer 108.96 — 2.71 18.4 — — 129.0 2.06
B-2302UD ub7 59.0-60.2 SC-SM Sand 2 Upper Shallow Aquifer 106.4 — — 20.1 — — 127.8 2.04
B-2302UD ub9 63.5-66 SP-SM Sand 2 Upper Shallow Aquifer 103.0 0.63 2.68 211 38.7 30.9 124.7 2.00
B-2319UD ub 5 35.0-37.0 ML Sand 2 Upper Shallow Aquifer 106.2 — 2.72 18.8 — — 126.2 2.02
B-2359UD ub7 55.0-56.7 ML Sand 2 Upper Shallow Aquifer 108.4 0.53 2.65 14.3 34.6 27.6 123.9 1.98
B-2174UD ub 3 75-76.7 CL Clay 3 Lower Confining layer 1171 0.47 — 15.8 32.0 6.40 135.6 217
B-2182UD ub-7 65-66.7 SC Clay 3 Lower Confining layer 95.4 — 2.74 20.9 — — 115.3 1.85
B-2182UD ub-7 65-66.7 SC Clay 3 Lower Confining layer 93.3 0.84 2.74 25.0 45.5 9.10 116.7 1.87
B-2269UD ub-7 70-71.7 CH Clay 3 Lower Confining layer 84.4 — 2.72 36.6 — — 115.2 1.84
B-2269UD ubD-7 70-71.7 CH Clay 3 Lower Confining layer 95.5 0.78 2.72 28.3 437 8.75 1225 1.96
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Table 2.4.12-10 (Sheet 3 of 6)

Hydrogeologic Properties from Geotechnical Tests

Dry Unit Moisture Effective Bulk Bulk
Sample Weight Void | Specific | Content | Porosity(® | Porosity() | Density(®) | Density
Sample Depth USCS | Geotechnical (Yq) Ratio | Gravity (w) (n) (ne) (Ym) (Ym)
Boring No.| No. (ftbgs) | Symbol Unit Hydrogeologic Unit (pcf) (e) (Gs) (%) (%) (%) (pcf) (g/cm?3)
B-2269UD uD-8 73-74.7 CH Clay 3 Lower Confining layer 100.6 0.66 2.67 224 39.6 7.92 1231 1.97
B-2274UD ub-4 67-68.7 CH Clay 3 Lower Confining layer 89.24 — 2.76 32.6 — — 118.3 1.89
B-2274UD ub-4 67-68.7 CH Clay 3 Lower Confining layer 93.6 0.84 2.76 28.1 45.7 9.14 119.9 1.92
B-2302UD 11 69.5-71.5 CH Clay 3 Lower Confining layer 96.8 — 2.74 24.2 — — 120.2 1.92
B-2302UD ubD 10 66.0-68.5 CH Clay 3 Lower Confining layer 103.7 — — 225 — — 127.0 2.03
B-2304UD 7 73.5-75.5 MH Clay 3 Lower Confining layer 92.6 — 2.78 29.8 — 8.2 119.7 1.91
B-2304UD ub7 73.5-75.5 MH Clay 3 Lower Confining layer 92.3 0.9 2.78 27.6 46.8 — 122.8 1.97
B-2304UD ub 8 83.5-85.5 CH Clay 3 Lower Confining layer 90.8 — — 30.9 — — 120.2 1.92
B-2304UD uD-8 85.3 CH Clay 3 Lower Confining layer 90.8 — 2.71 29.6 — 9.4 117.8 1.88
B-2319UD 8 7577 SP-SM Clay 3 Lower Confining layer 96.6 — 2.73 25.3 — — 118.9 1.90
B-2319UD ub 6 55.0-57.0 ML Clay 3 Lower Confining layer 91.9 — 2.71 30.7 — — 117.7 1.88
B-2319UD ub7 65.0-67.0 CL Clay 3 Lower Confining layer 103.4 — — 201 — — 121.0 1.94
B-2319UD ub 8 75.0-77.0 SP-SM Clay 3 Lower Confining layer 98.7 0.73 2.73 24.6 42.1 — 120.1 1.92
B-2319UD ub-7 66.6 CL Clay 3 Lower Confining layer 103.2 — 2.66 18.8 — — 124.2 1.99
B-2321UD ub 9 58.5-61.0 CL Clay 3 Lower Confining layer 106.6 — — 20.0 — 8.4 123.0 1.97
B-2321UD UD-10 65.05 CL Clay 3 Lower Confining layer 116.5 — 2.67 13.7 — — 122.6 1.96
B-2321UD ubD-9 59.45 CL Clay 3 Lower Confining layer 104.0 — 2.68 19.3 — — 127.9 2.05
B-2352UD ub 8 68.0-69.4 SM Clay 3 Lower Confining layer 107.3 0.56 2.68 14.4 35.9 — 132.4 212
B-2359UD ub 10 70.0-71.7 CH Clay 3 Lower Confining layer 1141 — — 16.6 — — 124.0 1.98
B-2359UD UD-10 71.6 CH Clay 3 Lower Confining layer 110.7 — 2.72 16.8 — 7.2 122.8 1.96
B-2174UD ubD 4 90-90.9 CL Sand 4 Lower Shallow Aquifer 118.1 0.44 — 15.6 30.7 24.6 133.0 213
B-2182UD ub 12B 95-97.5 SP-SM Sand 4 Lower Shallow Aquifer 103.5 0.64 2.72 17.7 39.0 31.2 129.3 2.07
B-2182UD UD-11 90.5-93 CL Sand 4 Lower Shallow Aquifer 114.3 — 2.77 15.8 — — 136.5 218
B-2182UD UD-11 90.5-93.0 CL Sand 4 Lower Shallow Aquifer 125.6 0.38 2.77 12.3 27.3 21.9 121.8 1.95
B-2182UD uD-12T 95-97.5 CL Sand 4 Lower Shallow Aquifer 117.4 — 2.73 15.4 — — 132.3 212
B-2302UD ub 14 108.5-111 SM Sand 4 Lower Shallow Aquifer 110.2 0.54 2.71 17.8 34.9 27.9 141.0 2.26
B-2302UD UD-16 122.2 CH Sand 4 Lower Shallow Aquifer 97.6 — 2.72 25.5 — — 135.5 217
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Table 2.4.12-10 (Sheet 4 of 6)
Hydrogeologic Properties from Geotechnical Tests

Dry Unit Moisture Effective Bulk Bulk
Sample Weight Void | Specific | Content | Porosity(® | Porosity() | Density(®) | Density
Sample Depth USCS | Geotechnical (Yq) Ratio | Gravity (w) (n) (ne) (Ym) (Ym)
Boring No.| No. (ftbgs) | Symbol Unit Hydrogeologic Unit (pcf) (e) (Gs) (%) (%) (%) (pcf) (g/cm?3)
B-2319UD ubD 10 95.0-97.0 SP Sand 4 Lower Shallow Aquifer 103.2 — 2.72 11.2 — — 129.8 2.08
B-2321UD ubD 12 93.0-95.7 SP-SM Sand 4 Lower Shallow Aquifer 101.2 0.66 2.69 22.7 39.8 31.8 122.5 1.96
B-2321UD uD 12 93.0-95.7 SP-SM Sand 4 Lower Shallow Aquifer 101.9 — 2.69 21.3 — — 114.8 1.84
B-2359UD 11 77.0-78.7 SC-SM Sand 4 Lower Shallow Aquifer 106.2 — 2.72 19.4 — — 124.2 1.99
B-2359UD ub 1 77.0-78.7 SC-SM Sand 4 Lower Shallow Aquifer 101.9 0.67 272 19.9 40.0 32.0 123.6 1.98
B-2359UD ubD 14 88.5-90.5 ML Sand 4 Lower Shallow Aquifer 96.6 0.78 2.74 253 43.8 35.1 121.0 1.94
B-2359UD uD-12 80.25 SC Sand 4 Lower Shallow Aquifer 107.2 — 2.66 18.2 — — 126.7 2.03
B-2182UD uD-13 120-121.7 SC Clay 5 Top Deep Confining layer 111.0 0.52 2.71 18.7 34.3 6.9 131.8 21
B-2182UD uD-13 120-121.7 SC Clay 5 Top Deep Confining layer 104.6 — 2.71 204 — — 125.9 2.02
B-2302UD uD-19 147 CL Clay 5 Top Deep Confining layer — — 2.69 215 — 10.0 116.6 1.87
B-2304UD ub 1 111.0-113.0 CH Clay 5 Top Deep Confining layer 103.6 — — 22.7 — 6.2 135.1 2.16
B-2304UD ubD 13 | 121.0-123.0 CH Clay 5 Top Deep Confining layer 110.0 — — 21.0 — — — —
B-2304UD 9 98.5-101 CH Clay 5 Top Deep Confining layer 99.8 — 2.74 258 — — 1271 2.03
B-2304UD ub 9 98.5-101.0 CH Clay 5 Top Deep Confining layer 101.5 0.69 2.74 22.8 40.7 — 133.1 213
B-2304UD uD-11 112.9 CH Clay 5 Top Deep Confining layer 103.6 — 2.71 21.7 — — 125.5 2.01
B-2304UD uD-13 122.95 CH Clay 5 Top Deep Confining layer 108.0 — 2.71 18.6 — 8.1 124.6 1.99
B-2321UD 14 128.5-130 CH Clay 5 Top Deep Confining layer 96.8 — 2.75 255 — — 126.0 2.02
B-2321UD ubD 14 | 128.5-130.3 CH Clay 5 Top Deep Confining layer 97.0 — 2.75 25.0 — — 128.1 2.05
B-2321UD ubD 15 | 130.5-132.5 CH Clay 5 Top Deep Confining layer 106.8 — — 20.3 — — 121.5 1.94
B-2321UD uD-15 132.5 CH Clay 5 Top Deep Confining layer 102.2 — 2.71 21.0 — — 121.3 1.94
B-2359UD 18 112-113.1 SC Clay 5 Top Deep Confining layer 924 — 2.77 255 — — 128.5 2.06
B-2359UD ub 17 110-111.7 SM Clay 5 Top Deep Confining layer 106.9 0.58 2.71 17.4 36.8 — 123.6 1.98
B-2359UD ubD 19 114.0-116.6 SM Clay 5 Top Deep Confining layer 105.7 0.60 2.70 17.3 374 — 116.0 1.86
B-2304UD ubD 15 | 141.0-143.5 | SP-SM Sand 5 Deep Confining layer 99.2 0.69 2.68 17.9 40.8 7.4 125.5 2.01
B-2182UD uD-15 145-147.5 ML Clay 5 Bottom Deep Confining layer 954 — 2.70 26.8 — 7.5 124.0 1.98
B-2182UD uD-15 145-147.5 ML Clay 5 Bottom Deep Confining layer 102.5 0.65 2.70 253 39.2 8.2 116.9 1.87
B-2269UD uD-11 150-151.7 CH Clay 5 Bottom Deep Confining layer 103.7 — 2.70 21.8 — — 121.0 1.94
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Table 2.4.12-10 (Sheet 5 of 6)
Hydrogeologic Properties from Geotechnical Tests

Dry Unit Moisture Effective Bulk Bulk
Sample Weight Void | Specific | Content | Porosity(® | Porosity() | Density(®) | Density
Sample Depth USCS | Geotechnical (Yq) Ratio | Gravity (w) (n) (ne) (Ym) (Ym)
Boring No.| No. (ftbgs) | Symbol Unit Hydrogeologic Unit (pcf) (e) (Gs) (%) (%) (%) (pcf) (g/cm?3)
B-2269UD uD-11 150-151.7 CH Clay 5 Bottom Deep Confining layer 105.0 0.60 2.70 21.8 37.7 7.8 128.4 2.05
B-2359UD uD-20 121.25 CH Clay 5 Bottom Deep Confining layer 85.9 — 2.72 34.0 — — 126.3 2.02
B-2174UD ub 8 145-147 SM Sand 6 Deep Aquifer 101.0 0.66 2.68 175 39.8 31.8 127.9 2.05
B-2174UD uD 10 183-185 SM Sand 6 Deep Aquifer 109.8 0.55 2.72 15.7 35.5 28.4 115.1 1.84
B-2182UD uD 16 180-182.5 SM Sand 6 Deep Aquifer 107.0 0.57 2.68 15.1 36.3 29.0 118.7 1.90
B-2269UD uD 16 280-281.2 SC Sand 6 Deep Aquifer 107.5 0.56 2.69 18.6 35.9 28.8 127.0 2.03
B-2182UD ubD-17 215-217.5 CL Clay 7 Deep Aquifer 101.7 — 2.72 22.8 — — 123.2 1.97
B-2174UD uD 15 265-267 SC Sand 8 Deep Aquifer 108.6 0.52 2.65 19.3 34.2 27.4 127.5 2.04
B-2274UD uUb 12 | 221.1-223.6 SC Sand 8 Deep Aquifer 114.7 0.45 2.66 10.6 31.0 24.8 126.9 2.03
B-2274UD ub 13 240-242.5 CL Sand 8 Deep Aquifer 1141 0.48 — 15.6 32.4 26.0 131.9 2.1
B-2274UD UD-13 240-242.5 CL Sand 8 Deep Aquifer 112.9 — 2.70 171 — — 132.2 212
B-2182UD UD-25 303-304.2 CH Clay 9 Deep Bottom Confining layer 91.3 — 2.79 26.5 — — 115.5 1.85
B-2182UD UD-26 320-321.5 CL Clay 9 Deep Bottom Confining layer 115.5 — 2.73 14.9 — 9.0 119.8 1.92
B-2182UD UD-28 330-332 CH Clay 9 Deep Bottom Confining layer 97.3 0.76 2.74 28.0 431 6.6 132.2 212
B-2182UD UD-29 333-334.7 CH Clay 9 Deep Bottom Confining layer 96.9 — 2.72 24.7 — — 132.7 212
B-2182UD UD-30 340-341.1 CL Clay 9 Deep Bottom Confining layer 116.9 — 2.73 15.5 — 8.6 124.6 1.99
B-2182UD UD-30 340-341.1 CL Clay 9 Deep Bottom Confining layer 117.6 0.45 2.73 15.0 311 — 120.8 1.93
B-2182UD UD-31 343-344 CL Clay 9 Deep Bottom Confining layer 115.9 0.48 2.74 15.8 32.2 — 135.1 2.16
B-2274UD UD-16 300-301.8 CH Clay 9 Deep Bottom Confining layer 90.9 — 2.76 26.8 — 6.2 135.2 2.16
B-2274UD UD-16 300-301.8 CH Clay 9 Deep Bottom Confining layer 95.4 0.81 2.76 25.0 447 6.4 134.2 2.15
B-2274UD ubD-17 320-322.5 MH Clay 9 Deep Bottom Confining layer 99.2 0.71 2.72 24.3 41.6 — 115.2 1.84
B-2274UD ub 18 | 330.1-332.6 SM Sand 10 Deep Bottom Confining layer 110.6 0.54 2.71 14.0 35.1 8.9 119.2 1.91
B-2274UD ub 19 | 350.1-352.6 SM Sand 10 Deep Bottom Confining layer 104.7 0.60 2.69 20.5 37.5 8.3 123.3 1.97
B-2182UD UD-33 380-381.7 CH Clay 11 Deep Bottom Confining layer 84.9 — 2.78 33.8 — 7.0 126.1 2.02
B-2182UD UD-33 380-381.7 CH Clay 11 Deep Bottom Confining layer 86.6 1.00 2.78 322 50.0 7.5 126.2 2.02
B-2182UD uD-37 400-402.5 CL Clay 11 Deep Bottom Confining layer 91.4 — 2.76 29.3 — — 113.6 1.82
B-2182UD uD-37 400-402.5 CL Clay 11 Deep Bottom Confining layer 103.1 0.67 2.76 23.6 401 10.0 114.4 1.83
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Table 2.4.12-10 (Sheet 6 of 6)
Hydrogeologic Properties from Geotechnical Tests

Dry Unit Moisture Effective Bulk Bulk
Sample Weight Void | Specific | Content | Porosity(® | Porosity() | Density(®) | Density
Sample Depth USCS | Geotechnical (Yq) Ratio | Gravity (w) (n) (ne) (Ym) (Ym)
Boring No.| No. (ftbgs) | Symbol Unit Hydrogeologic Unit (pcf) (e) (Gs) (%) (%) (%) (pcf) (g/cm?3)
B-2269UD uD-18 375-376.6 CL Clay 11 Deep Bottom Confining layer 104.1 0.67 2.78 22.3 40.0 — 118.1 1.89
B-2269UD UD-20 400-402.1 CH Clay 11 Deep Bottom Confining layer 85.7 — 2.77 32.9 — 8.0 127.4 2.04
B-2269UD UD-20 400-402.1 CH Clay 11 Deep Bottom Confining layer 102.7 0.69 2.77 241 40.7 8.0 127.3 2.04
B-2274UD UD-20 380-381.8 MH Clay 11 Deep Bottom Confining layer 86.0 — 2.76 34.9 — — 113.8 1.82
B-2274UD UD-20 380-381.8 MH Clay 11 Deep Bottom Confining layer 89.6 0.92 2.76 31.0 48.0 8.1 127.5 2.04
B-2274UD uUD-21 390-391.8 CH Clay 11 Deep Bottom Confining layer 83.6 — 2.75 36.7 — — 116.0 1.86
B-2274UD UD-22 400-401.3 CH Clay 11 Deep Bottom Confining layer 98.2 — 2.72 26.3 — 9.6 117.4 1.88
B-2274UD UD-22 400-401.3 CH Clay 11 Deep Bottom Confining layer 96.7 0.76 2.72 25.6 43.1 — 114.3 1.83
B-2174UDR | UD-26 445-446 CH Clay 13 Deep Bottom Confining layer 96.2 — 2.78 27.6 — — 124.0 1.98
B-2174UDR | UD-26 445-446 CH Clay 13 Deep Bottom Confining layer 98.7 0.76 2.78 26.2 43.2 8.6 121.5 1.94
B-2174UDR | UD-27 490-492.5 CH Clay 13 Deep Bottom Confining layer 109.6 — 2.73 20.2 — — 122.8 1.96
B-2274UD UD-26 580-582.5 CL Clay 17 Deep Bottom Confining layer 111.0 — 2.70 17.8 — — 130.8 2.09
(@ = LX 100 (Reference 2.4.12-17)
1+e

(b) Effective Porosity (ne) for sands = n x 0.8 and the Effective Porosity for clays = n x 0.2
(c) VY =V X(1+ @/100) (Reference 2.4.12-17)
Abbreviations:

ftbgs = feet below ground surface

USCS = Unified Soil Classification System

pcf = pounds per cubic foot
Data Source: References 2.4.12-1 and 2.4.12-2.
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Table 2.4.12-11
Summary Statistics for Hydrogeologic Properties from Geotechnical Tests

- ° - - o - - 3
Hydrogeologic | Number Total Porosity (%) Effective Porosity (%) Bulk Density (pcf) Bulk Density (g/cm®)

Unit of Tests | Minimum | Maximum Mean Minimum | Maximum Mean Minimum | Maximum Mean Minimum | Maximum Mean
Shallow Confining 39 31.3 43.8 37.6 6.3 8.8 7.5 110.3 134.5 125.7 1.77 2.15 2.01
Layer
Sand 1 29.7 31.9 31.0 23.7 25.5 24.8 111.7 135.0 127.9 1.79 2.16 2.05
Upper Shallow 4 34.6 38.6 36.6 27.6 30.9 29.3 123.9 127.8 125.6 1.98 2.04 2.01
Aquifer
Lower Confining 27 32.0 46.8 41.4 6.4 9.4 8.3 115.2 135.6 122.6 1.84 217 1.96
Layer
Lower Shallow 14 27.3 43.8 36.5 21.9 35.1 29.2 114.8 141.0 1271 1.84 2.26 2.03
Aquifer
Deep Confining 24 31.1 50.0 38.7 6.2 10.0 7.7 115.1 135.1 124.8 1.84 2.16 2.00
Layer
Deep Aquifer 9 31.0 39.8 35.0 24.8 31.8 28.0 118.7 132.2 126.9 1.90 212 2.03
Deep Bottom 30 31.1 50.0 40.5 6.2 10.0 8.1 113.6 135.2 123.5 1.82 2.16 1.98
Confining Layer
Abbreviations:

pcf = pounds per cubic foot
g/(:m3 = grams per cubic centimeter
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Table 2.4.12-12
Grain-Size Derived Hydraulic Conductivity

Sample Geologic Do Dy Coefficient of K K
Boring Interval Unit (mm) (cm) Uniformity (cm/sec) (ft/day)
B-2319 13.5-15 Sand 1 0.1287 0.01287 1.85 6.63 x 103 18.8
B-2359 19.8-21.3 Sand 1 0.1039 0.01039 1.73 4.32x1073 12.2
B-2359 24.8-26.3 Sand 1 0.1327 0.01327 1.67 7.04x 1073 20.0
B-2304A 38.5-40 Upper 0.1018 0.01018 1.76 4.15x1073 11.8
B-2320UD 63.5-66 Upper 0.10 0.01 2.08 4.00x 1073 11.3
B-2320 75-76.5 Upper 0.1090 0.0109 2.37 4.75x 1073 13.5
B-2321 78.5-80 Upper 0.1295 0.01295 1.70 6.71x 107 19.0
B-2174UD 95-96.4 Lower 0.1425 0.01425 2.37 8.12x 1073 23.0
B-2265 98.5-98.9 Lower 0.1620 0.0162 1.73 1.05x 102 29.8
B-2304 88.5-90 Lower 0.1283 0.01283 215 6.58 x 103 18.7
B-2319 90-91.5 Lower 0.1151 0.01151 2.48 5.30x 107 15.0
B-2319UD 95-97 Lower 0.13 0.013 2.02 6.76 x 103 19.2
B-2319 100-101.5 Lower 0.1434 0.01434 2.91 8.23x 1073 23.3
B-2321UD 93-95.7 Lower 0.13 0.013 212 6.76 x 103 19.2
B-2352 73.5-75 Lower 0.1050 0.0105 4.00 4.41x1073 12.5
B-2359 94.8-96.3 Lower 0.1527 0.01527 2.36 9.33x 1073 26.4
B-2160 168.5-170 Deep 0.1134 0.01134 4.60 5.14 x 1073 14.6
B-2170R 153.5-155 Deep 0.1094 0.01094 212 4.79x 1073 13.6
B-2304UD 141-143.5 Deep 0.11 0.011 1.87 4.84x 1073 13.7
Geologic Geometric
Unit Minimum Maximum Mean

Sand 1 12.2 20 16.6

Upper 11.3 19 13.6

Lower 12.5 29.8 20.1

Deep 13.6 14.6 13.9
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Table 2.4.12-13

Laboratory Hydraulic Conductivity Tests

Hydraulic Hydraulic
Confining Stress Conductivity Conductivity
Boring No. Sample No. Sample Depth USCS Symbol Geologic Unit (psi) (cml/s) (ft/d)
B-2319UD ubD-4 25.0-27.0 CH Shallow Confining Layer 20.0 3.4x10° 9.6 x 10°
B-2421UD ubD-3 10.0-11.7 CH Shallow Confining Layer 10.0 8.3x 100 2.4x102
B-2321UD UD-6 28.5-30.2 CH Shallow Confining Layer 25.0 1.8x 108 5.1x10°
B-2321UD ub-7 38.5-40.2 CH Shallow Confining Layer 35.0 8.4x107° 2.4x10°
B-2321UD uD-14 128.5-130.3 CH Deep Confining Layer 75.0 2.5x10° 7.1x 10
Minimum 2.5x107 7.1x10°
Maximum 8.3x 10 2.4x102
Geometric Mean 2x108 7x10°
Data Source: Reference 2.5.4-2.
USCS = Unified Soil Classification System (CH = high plasticity clay)
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Table 2.4.12-14 (Sheet 1 of 2)
VCS Cooling Basin Permeability Values from Borehole Permeameter Tests

Saturated Saturated
Northing Easting Surface Elevation Material Type Test Elevation Permeability Permeability
Borehole Number (NAD 83 TXSC) (NAD 83 TXSC) (NAVD 88) USCS (NAVD 88) (cml/s) (ft/d)
B-2309P-U 13405492.3 2600435.2 76.25 SC 71.25 1.0x 108 3.0x10°
B-2309P-L 13405491.6 26004451 76.13 SP-SC 66.13 1.44 x 10 0.0041
B-2311P-U 13407705.7 2602287.6 75.71 SC 70.71 6.94 x 108 0.0002
B-2311P-L 13407703 2602296.9 75.33 CH 65.33 1.0x 108 3.0x10°
B-2312P-U 13410699.8 2604161.2 75.46 SC 70.46 1.76 x 107 0.0005
B-2312P-L 13410694.3 2604153.2 75.5 SP-SC 65.5 4.00 x 10°° 0.1134
B-2313P-U 13412117.4 2605610.9 77.88 SC 72.88 1.0x 108 3.0x10°
B-2313P-L 13412115.6 2605606.1 77.97 SC 67.97 2.67 x 10 0.0076
B-2314P-U 13413938 2607776.5 75.48 CH 70.48 4.73x10°° 0.0134
B-2314P-L 13413940.7 2607782.6 75.42 CH 65.42 1.0x 108 3.0x10°
B-2325P-U 13401288.3 2603699.2 73.79 SP-SC 68.79 1.71x10° 0.0049
B-2325P-L 13401292.3 2603696.5 73.85 SC 63.85 4.20 x 10 1.1907
B-2326P-U 13403069.2 2605616.5 70.97 SC 65.97 1.0x 108 3.0x10°
B-2326P-L 13403074.7 2605620.4 70.76 SC 60.76 1.44 x 10 0.0041
B-2327P-U 13404711.4 2607393.8 71.24 SC 66.24 1.0x 108 3.0x10°
B-2327P-L 13404712.2 2607384 70.81 SC 60.81 1.60 x 10 0.0454
B-2328P-U 13406233.3 2609021.3 68.13 SC 63.13 1.60 x 10 0.0454
B-2328P-L 13406222.9 2609021.2 68.42 SP-SC 58.42 9.70 x 10 2.7500
B-2329P-U 13407878 2610791.9 68.07 SC 63.07 1.0x 108 3.0x10°
B-2329P-L 13407871.4 2610784.7 68.06 SC 58.06 1.0x 108 3.0x10°
B-2330P-U 13410096.3 2613184 67.89 CH 62.89 1.88 x 10 0.0053
B-2330P-L 13410088.7 2613185 68.18 SC 58.18 5.37 x 10”7 0.0015
B-2339P-U 13399916.5 2608670.1 68.75 CH 63.75 1.99 x 10 0.00564
B-2339P-L 13399911.2 2608674.7 68.63 CH 58.63 2.40 x 10 0.06804
B-2341P-U 13401608.5 2610954.3 65.22 CH 60.22 2.70x10® 0.0077
B-2341P-L 13401608.5 2610954.3 65.22 SC 55.22 1.08 x 10 0.0306
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Table 2.4.12-14 (Sheet 2 of 2)
VCS Cooling Basin Permeability Values from Borehole Permeameter Tests

USCS is the Unified Soil Classification System:

SC — sandy clay

CH — high plasticity clay
SP-SC — poorly graded sand with clay

|:| Shaded values indicate a permeability below the method detection limit and are interpreted as 1.0 x 108 cmis or 3.0 x 10°® ft/d; values not used in summary statistics.

Saturated Saturated
Northing Easting Surface Elevation Material Type Test Elevation Permeability Permeability
Borehole Number (NAD 83 TXSC) (NAD 83 TXSC) (NAVD 88) USCS (NAVD 88) (cm/s) (ft/d)
B-2342P-U 13402788.9 2612523.3 67.61 CH 62.61 1.0x 108 3.0x10®
B-2342P-L 13402761 2612526.3 67.34 CH 57.34 1.0x 108 3.0x107°
B-2343P-U 13404159.4 2614386.7 64.62 CH 59.62 1.0x 108 3.0x107°
B-2343P-L 13404159.4 2614395.9 64.95 CH 54.95 1.0x 1078 3.0x10®
B-2345P-U 13405835.3 2616662.5 67.91 CH 62.91 1.0x 108 3.0x107°
B-2345P-L 13405831.4 2616657.3 67.79 CH 57.79 1.0x 108 3.0x107°
Summary Statistics
Sand (SP-SC) Clay (CH or SC)
cm/sec ft/d cm/sec ft/d
Count 4 4 14 14
Minimum 1.44 x 10 0.0041 6.94 x 108 0.0002
Maximum 9.70 x 10 2.75 2.40x10° 0.06804
Geometric Mean 1.8x 107 0.05 3.45x 10 0.0098
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Table 2.4.12-15 (Sheet 1 of 2)

Regional Hydrogeochemical Data

Total Total
pH Specific Dissolved Hardness Total Gross
Sample Sample Depth (standard Conductance Solids (mg/L as Fe Alpha Gross ORP Temperature
Sample Location Date (ft bgs) Unit units) (umhos/cm) (mg/L) CaCo03) (mg/L) (pCilL) Beta (pCi/L) (mV) (°Cc)
National Primary DWS — — — — — — — — 15 — — —
National Secondary DWS — — — 6.5-8.5 — 500 — — — — — —
7924601 4/11/2001 40 Lissie 6.75 1646 913 401 1.36 1.8+1.7 49+26 NA 222
7924601 3/30/2005 40 Lissie NA 2150 1217 501 2.09 21+46 19+42 NA 224
7924901 2/5/1959 90 Lissie 7.8 967 560 294 NA NA NA NA NA
7924901 6/28/1979 90 Lissie 8.2 987 560 306 NA NA NA NA NA
7924901 8/25/1983 90 Lissie 8.3 1072 584 286 NA NA NA NA NA
7924902 3/26/1997 125 Lissie 7.2 918 531 293 NA NA NA 57.5 22.8
7924902 4/11/2001 125 Lissie 6.91 1016 572 286 NA 26+1.6 41+27 NA 23.2
7924902 3/22/2005 125 Lissie NA 994 575 292 NA 48+32 10+2 NA 23.2
7924904 2/4/1959 254 Chicot 7.2 2050 1113 597 NA NA NA NA NA
7932101 5/16/1969 250 Lissie 7.5 1848 899 541 NA NA NA NA NA
7932101 8/16/1975 250 Lissie 7.7 1823 904 529 NA NA NA NA NA
7932101 6/28/1979 250 Lissie 7.8 1573 782 399 NA NA NA NA NA
7932103 3/26/1997 142 Lissie 7.09 1750 1088 493 NA NA NA 52.2 23.3
7932103 4/11/2001 142 Lissie 6.77 1940 1107 451 NA 45+27 6.3+3.9 NA 23.2
7932403 4/20/1992 150 Chicot 6.51 1579 936 545 0.025 48+22 9.6+2.1 53.3 23.6
7932404 2/4/1959 100 Chicot 74 1430 753 429 NA NA NA NA NA
7932602 4/28/1959 595 Lissie 7.9 1940 1064 57 NA NA NA NA NA
7932602 4/14/1971 595 Lissie 7.6 2058 1040 56 NA NA NA NA NA
8017501 8/25/1983 1026 Goliad 8.6 1430 733 44 NA NA NA NA NA
8017503 5/31/1949 1062 Evangeline 7.8 NA 718 120 NA <4.0 46+26 -165.3 28.3
8017503 4/22/1992 1062 Evangeline 7.63 1265 725 126 NA NA NA NA NA
8017504 5/12/1949 1059 Evangeline 7.7 NA 700 126 NA NA NA NA NA
8017506 7/30/1965 420 Evangeline 7.81 1050 591 131 0.02 NA NA NA NA
8017511 5/12/1949 1130 Evangeline 7.7 NA 700 126 NA NA NA NA NA
8017902 1/29/1959 500 Gulf Coast 7.5 1640 898 164 NA NA NA NA NA
8017904 7/22/1981 1001 Gulf Coast 8.5 1591 832 132 NA NA NA NA NA
8017904 8/25/1983 1001 Gulf Coast 8.2 1584 827 129 NA NA NA NA NA
8017905 6/4/1981 1010 Evangeline 7.93 1240 843 132 NA NA NA NA NA
8017905 4/22/1992 1010 Evangeline 7.69 1489 856 115 0.138 <4 6.3+29 -219.4 29.7
8017905 3/26/1997 1010 Evangeline 7.56 1403 823 113 0.098 NA NA -98 29.3
8017905 3/29/2005 1010 Evangeline NA 1538 830 117 0.135 74+47 6.4+27 NA 29.3
San Antonio River (USGS 08188570) 12/19/2006 0 — 8.1 1310 740 350 NA NA NA NA 20
Guadalupe River (USGS 08176500) 3/25/1994 0 — 8.1 579 339 240 0.008 NA NA NA 22.5
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Table 2.4.12-15 (Sheet 2 of 2)
Regional Hydrogeochemical Data

Sample Sample Depth Silica Calcium Magnesium Sodium Potassium | Bicarbonate | Chloride Sulfate Fluoride Nitrate
Sample Location Date (ft bgs) Unit (mgl/L) (mgl/L) (mgl/L) (mgl/L) (mg/L) (mgl/L) (mgl/L) (mg/L) (mgl/L) (mgl/L)
National Primary DWS — — — — — — — — — — — 4.0 10
National Secondary DWS — — — — — — — — — 250 250 2.0 —
7924601 4/11/2001 40 Lissie 34.4 127 20.4 169 2.77 489.36 260 58.4 0.31 <0.09
7924601 3/30/2005 40 Lissie 36.6 153 28.5 235 2.84 510.1 424 84.5 0.52 <0.09
7924901 2/5/1959 90 Lissie 30 100 11 94 NA 387 1M1 22 0.5 2
7924901 6/28/1979 90 Lissie 45 103 12 79 NA 353.9 115 24 0.3 8
7924901 8/25/1983 90 Lissie 44 95 12 94 3 362.44 128 25 0.4 5.01
7924902 3/26/1997 125 Lissie 19.7 96.5 12.6 92.7 3.25 356.34 102 19.8 0.26 9.3
7924902 4/11/2001 125 Lissie 42.4 94 .4 12.3 87.4 2.89 346.58 125 225 0.38 14.3
7924902 3/22/2005 125 Lissie 46 96.3 12.3 92 3.19 346.57 120 211 0.56 13.11
7924904 2/4/1959 254 Chicot 31 185 33 177 NA 280 488 61 0.3 0.8
7932101 5/16/1969 250 Lissie 33 171 28 113 NA 303.87 347 58 <0.1 <0.4
7932101 8/16/1975 250 Lissie 32 186 16 120 NA 302.65 351 50 0.1 <0.4
7932101 6/28/1979 250 Lissie 33 150 6 122 6 244.07 285 59 0.2 1
7932103 3/26/1997 142 Lissie 20.5 158 23.9 224 6.44 353.9 371 108 <0.02 1.77
7932103 4/11/2001 142 Lissie 36.7 144 221 206 5.57 346.58 390 129 0.29 2.16
7932403 4/20/1992 150 Chicot 34 170 29 120 8.2 273.36 376 63 0.22 NA
7932404 2/4/1959 100 Chicot 34 131 25 106 NA 297 252 59 0.3 <0.4
7932602 4/28/1959 595 Lissie 15 12 6.6 404 2.8 362.1 435 8.6 0.7 2
7932602 4/14/1971 595 Lissie 15 1.4 6.9 384 NA 358.78 437 8.65 0.5 <0.4
8017501 8/25/1983 1026 Goliad 9 9.6 5.1 276 2 339.26 250 2 0.6 <0.1
8017503 5/31/1949 1062 Evangeline 8.4 25 14 247 NA 427 195 19 NA NA
8017503 4/22/1992 1062 Evangeline 19 25 15 233 4.4 406.38 211 16 0.5 NA
8017504 5/12/1949 1059 Evangeline 13 26 15 233 NA 422 183 23 NA NA
8017506 7/30/1965 420 Evangeline 18 33 12 185 NA 388 152 1 NA NA
8017511 5/12/1949 1130 Evangeline 13 26 15 233 NA 422 183 23 NA NA
8017902 1/29/1959 500 Gulf Coast 20 38 17 281 3.3 312.09 348 36 1 <0.4
8017904 7/22/1981 1001 Gulf Coast 31 40 8 258 4 356.34 234 70 0.4 <0.04
8017904 8/25/1983 1001 Gulf Coast 22 27 15 261 4 378.31 242 70 0.4 <0.1
8017905 6/4/1981 1010 Evangeline 12 30 14 279 NA 347.01 266 64 0.2 0.1
8017905 4/22/1992 1010 Evangeline 21 24 13 279 5.3 352.68 275 63 0.48 NA
8017905 3/26/1997 1010 Evangeline 12.5 221 13.6 291 4.2 356.34 244 58.1 0.32 <0.44
8017905 3/29/2005 1010 Evangeline 22.7 22.7 23.8 273 3.56 355.12 264 51.7 0.69 <0.09
San Antonio River (USGS 08188570) 12/19/2006 0 — 15.3 103 214 116 11.8 283 159 118 0.72 10.9
Guadalupe River (USGS 08176500) 3/25/1994 0 — 10 68 16 32 2.6 262 42 34 0.3 <0.010
Source: References 2.4.12-10
Abbreviations:

— = Not Applicable

DWS = Drinking Water Standard

NA = Not Analyzed

Bold values exceed National Primary or Secondary DWS (Reference 2.4.12-20)
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Table 2.4.12-16 (Sheet 1 of 2)

VCS Site Hydrogeochemical Data

Total Total Oxidation
Sample pH Specific Dissolved Hardness Total Gross Reduction
Sample Elevation (standard Conductance Solids (mg/L as Iron Alpha Gross Potential Temperature
Sample Location Date (ft NAVD 88)@ | unit®) units) (Hmhos/cm) (mg/L) CaCo03) (mglL) (pCilL) | Beta (pCilL) (mv) (°c)
National Primary DWS —_ — —_ —_ —_ —_ —_ —_ 15 —_ —_ —_
National Secondary DWS — — — 6.5-8.5 — 500 — — — — — —
OW-2301 U 2/18/2008 28.27 Upper 7.20 921 520 — <0.500 — — 151.5 22.61
OW-2301 L 2/18/2008 -51.81 Deep 6.82 1162 669 — <0.500 — — 74.6 23.40
OW-2302 U 2/21/2008 -8.01 Lower 6.89 1019 574 — <0.500 — — 775 24.39
OW-2302 L 2/21/2008 -63.05 Deep 6.65 2066 1,180 — 18.3 — — 211.7 23.37
OW-2304 U 2/21/2008 25.1 Upper 6.53 2043 1,200 — 0.14B — — 81.2 22.43
OW-2304 L 2/21/2008 -20.27 Lower 6.73 1997 1,160 —_ <0.500 — — 119.3 23.05
OW-2307 U 2/20/2008 21.59 Upper 7.20 1106 566 — 0.564 — — 56.8 23.10
OW-2307 L 2/20/2008 —26.44 Lower 6.91 1053 466 — <0.500 — — 152.2 23.17
OW-2319 U 2/21/2008 -14.03 Lower 6.95 1199 665 — <0.500 — — 81.2 22.84
OW-2319 L 2/21/2008 -73.95 Deep 6.71 2258 1,340 — 6.65 — — 100.2 22.96
OW-2321 U 2/19/2008 -31.73 Lower 6.85 1687 733 — <0.500 — — 109.9 23.52
OW-2321L 2/19/2008 -71.46 Deep 6.58 3819 919 — 3.78 — — 97.7 23.90
OW-2324 U 2/20/2008 -13.83 Lower 6.83 1281 586 — <0.500 — — 110.9 22.14
OW-2324 L 2/20/2008 -93.73 Deep 6.68 2158 1,090 — <0.500 — — 59.8 22.82
OW-2348 U 2/19/2008 —22.88 Lower 6.82 2414 1,110 — <0.500 — — 164.3 22.67
OW-2348 L 2/19/2008 -86.3 Deep 6.60 4122 1,050 — <0.500 — — 421 23.19
OW-2352 U 2/19/2008 14.47 Upper 713 1515 602 — 0.14B — — 180.7 22.45
OW-2352 L 2/19/2008 -20.4 Lower 6.79 3437 788 — 1.30 — — 61.5 22.40
OW-2359 U1 2/20/2008 -10.71 Lower 6.87 1192 554 — <0.500 — — 27.3 23.29
OW-2359 L2 2/20/2008 -86.07 Deep 6.74 2031 973 — <0.500 — — 87.7 23.44
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Table 2.4.12-16 (Sheet 2 of 2)
VCS Site Hydrogeochemical Data

Sample
Sample Elevation Silica Calcium Magnesium Sodium Potassium | Bicarbonate | Chloride Sulfate Fluoride Nitrate
Sample Location Date (ft NAVD 88)(3) Unit®) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
National Primary DWS — — — — — — — — — — — 4.0 10
National Secondary DWS — — — — — — — — — 250 250 2.0 —
OW-2301 U 2/18/2008 28.27 Upper 58.4 774N 8.66 130 3.86 333 73.5 35.4 0.66 0.68
OW-2301 L 2/18/2008 -51.81 Deep 36.0 114 N 14.6 122 5.13 300 155 62.5 0.26 0.36
OW-2302 U 2/21/2008 -8.01 Lower 39.6 91 124 E 119 4.55 339 110 26.1 0.44 0.73
OW-2302 L 2/21/2008 -63.05 Deep 155 265 30.8E 167 9.69 308 440 125 0.23 0.56
OW-2304 U 2/21/2008 251 Upper 415 206 270E 152 3.50 399 441 171 0.30 21
OW-2304 L 2/21/2008 -20.27 Lower 40.7 192 38.2E 151 5.20 300 436 153 0.38 0.32
OW-2307 U 2/20/2008 21.59 Upper 48.4 449N 7.04 163 3.34 490 59.9 18.9 1.0 0.36
OW-2307 L 2/20/2008 —26.44 Lower 41.5 83.9N 12.0 100 4.97 298 100 254 0.40 14
OW-2319 U 2/21/2008 -14.03 Lower 40.2 73 124 E 147 4.10 378 163 411 0.53 0.63
OW-2319 L 2/21/2008 -73.95 Deep 92.7 229 35.7E 189 7.58 310 480 198 0.26 0.43
OW-2321 U 2/19/2008 -31.73 Lower 41.9 111N 184 133 4.61 300 220 65.3 0.41 0.50
OW-2321 L 2/19/2008 -71.46 Deep 66.3 166 N 271 128 6.59 279 355 59.6 0.28 0.52
OW-2324 U 2/20/2008 -13.83 Lower 38.3 111N 15.6 100 3.61 289 160 58.3 0.29 0.67
OW-2324 L 2/20/2008 -93.73 Deep 33.6 196 N 33.6 138 6.74 249 517 86.0 0.22 0.54
OW-2348 U 2/19/2008 —22.88 Lower 35.5 159 N 30.4 166 4.38 252 453 106 0.37 0.57
OW-2348 L 2/19/2008 -86.3 Deep 34.0 175N 333 111 5.42 252 424 93.3 0.27 0.41
OW-2352 U 2/19/2008 14.47 Upper 37.0 82.2N 19.5 139 2.18 329 164 55.7 0.74 0.61
OW-2352 L 2/19/2008 -20.4 Lower 454 95.8 N 19.7 184 4.09 311 234 118 0.37 1.1
OW-2359 U1 2/20/2008 -10.71 Lower 37.9 93.1N 134 111 3.85 309 148 45.6 0.44 0.71
OW-2359 L2 2/20/2008 -86.07 Deep 327 169 N 26.7 124 6.10 247 415 76.0 0.23 0.55
(a) Calculated from Table 2.4.12-1 by the following equation: (Top of screen — Bottom of Screen)/2.
(b)  Upper = Upper Shallow aquifer; Lower = Lower Shallow aquifer; and Deep = Deep aquifer.
Abbreviations:
— = Not Applicable
B = Estimated result. Result is less than the reporting limit.
DWS = Drinking Water Standard
E = Matrix interference
N = Spiked analyte recovery is outside stated control limits. Method performance confirmed using Laboratory Control Spike sample results.
NA = Not Analyzed
Bold values exceed National Primary or Secondary DWS (Reference 2.4.12-20)
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Table 2.4.12-17

Estimated Cooling Basin Seepage

Pre-Construction | Post-Construction Change(®
Flow Component (gpm) (gpm) (gpm)
Cooling Basin 0 3930 +3930
Evapotranspiration (880) (3770) +2890
Kuy Creek 0 (220) +220
Dry Kuy Creek 0 (460) +460
Downgradient Drains 0 (310) +310
Black Bayou and Linn Lake (130) (130) 0
Victoria Barge Canal (16,240) (16,520) +280
Guadalupe River 7510 7510 0
San Antonio River (940) (1110) +170
(RED) numbers indicate flow out of the model or base flow to creeks and rivers.
BLUE numbers indicate flow into the model — surface water inflow to groundwater.
Rates rounded to the nearest 10 gpm.
(a) “+”indicates an increase in flow from pre- to post-construction conditions and a “-* indicates a decrease.
Pre-Construction | Post-Construction
Flow Mass Balance (%) (%)
Overall Flow Discrepancy 0.04 0.15
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